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Table 1. Liquid Gasoline Organic Gas Species Test Results.
(MTBE, Weight Percent)

NAME BARREIL1
propane 0.01
butanes 1.14
pentanes 12.82
c6+ br-alkanes 37.83
c6+ n-alkanes 5.26
propene 0.00
c4+ alkenes 2.69
benzene 0.78
foluene n.41l
c8+ aromatics 19.88
MTBE 10,90
ethanol 0.00
isoprene 0.01
unidentified 3.29
Sum 100.00
MIR 2.42

Note: MIR means Maximum Incremental Reactivity (g ozone/g NN

Table 2. Liquid Gasoline Organic Gas Species Test Results.
(NonOxy, Weight Percent)

NAME BARREI TIBARRFI2IBARRFI 3 IBARRFI 4 IBARREISIMEAN Ccov
propane 0.00 0.00 0.00 0.00 0.00 0.00 n/a
butanes 098 095 0.89 0.89 1.02 094 6%
pentanes 15.18 14.51 15.61 15.61 15.52] 15.29 3%
c6+ br-alkane 47 15 45 37 44 60 44 59 45 80l 45 50 2%
c6+ n-alkanes 4.28 424 417 417 4.28 4.23 1%
propene 0.00 0.00 0.00 20%
c4+ alkenes 2.75 2.76 2.69 2.70 2.83 2.75 2%
benzene 0.26 0.26 0.25 0.25 027 0.26 2%
toluene 8.60 8.48 8.65 8.64 8.44 8.56 1%
c8+ aromatics 18.13 20.67 20.65 20.69 19.56] 1994 6%
MTBE 007 007 0.06 0.06 0.05 0.06 11%
ethanol

isgprene 0.00 0.00 0.00 0.00 0.00 0.00 8%
unidentified 2.63 2.69 2.47 2.43 2.25 2.49 %
sum 100.03 100.00 100.04 100.04 100,011 100,03

MIR 2.40 2.59 2.60 2.61 2.55 2.55 3%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
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Table 3. Liquid Gasoline Organic Gas Species Test Resullts.
(Et2.0%, Weight Percent)

NAME BARREL1 |BARREL2 IBARREL3 |BARREL4 IBARREL5 |MEAN CoVv
propane 0.00 0.00 0.00 0.00 7%
butanes 0.40 041 0.40 0.40 042 041 2%
pentanes 11.12 11.38 11.11 11.17 11.52 11.26 2%
c6+ br-alkanes 4499 4582 47.28 4727 46 .01 46 27 2%
c6+ n-alkanes 3.77 3.79 3.78 3.79 3.76 3.78 0%
propene 0.00 0.00 0.00 0%
c4+ alkenes 0.52 0.51 0.57 0.57 0.44 0.52 10%
benzene 0.56 057 057 0.56 0.58 0.57 1%
toluene 6.16 6.17 6.16 6.28 6.08 6.17 1%
c8+ aromatics 21.58 22.74 21.16 21.52 22.40 21.88 3%
MTBE 010 010 010 010 010 010 1%
ethanol 6.30 6.50 6.38 5.85 6.69 6.34 5%
isoprene 0.00 0.00 0.00 0,00 0%
unidentified 451 2.08 2.56 2.55 2.05 2.75 37%
sSum 100.00 100.06 100.07 100.07 100,04 100.05

MIR 2.44 2.61 2.45 2.47 2.59 2.51 3%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.

MIR means Maximum Incremental Reactivity (g ozone/g NMOG).

Table4. Liquid Gasoline Organic Gas Species Test Results.

(MTBE, Weight Percent)

CNUM |CHEMNAME BARREL1
2 ethane 0.00
2 ethylene 0.00
3 propane 0.01
3 propylene 0.00
4 1,3-butadiene 0.00
a4 1-butene 0.03
a cis-2-butene 0.05
a4 isobutane 0.23
4 isobutviene 0.02
a4 n-butane 0.91
a trans-2-butene 0.05
5 1.3-cyclopentadiene 0.01
5 l-pentene 0.05
5 2.2-dimethylpropane 0.01
5 2-methyvl-1-butene 0.09
5 2-methyl-2-butene 0.21
5 3-methyl-1-butene 0.01
5 cis-2-pentene 0.08
5 cvclopentadiene 0.00
5 cyclopentane 0.55
5 cvclopentene 0.03
5 isopentane 8.10
5 isoprene 0.01
5 methyl t-butyl ether (MTBE) 10.90
5 n-pentane 4.16
5 trans-1.3-pentadiene 0.01
5 trans-2-pentene 0.14
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6 1.5-hexadiene 0.00
6 1-hexene 0.03
6 1-methvicvclopentene 012
6 2.2-dimethylbutane 0.09
6 2.3-dimethylbutane 1.04
6 2-methyl-1-pentene 0.04
6 2-methyl-2-pentene 0.10
6 2-methylpentane 411
6 3.3-dimethyl-1-butene 0.00
6 3-methvl-1-pentene 0.01
6 3-methyl-cis-2-pentene 0.05
6 3-methvl-frans-2-pentene 0.00
6 3-methylcyclopentene 0.01
6 3-methylpentane 2.56
6 4-methyl-1-pentene 0.01
6 4-methyl-trans-2-pentene 0.03
6 benzene 078
6 cis-2-hexene 0.04
3] cis-3-hexepe 0.01
6 cyclohexane 1.17
6 methvicvclopentane 315
6 n-hexane 2.63
6 trans-2-hexene 0.07
6 trans-3-hexene 0.04
7 1-heptene 0.02
7 1-t-2-dimethvicvclopentane 0,96
7 1-t-3-dimethylcyclopentane 0.88
7 2.2.3-trimethvlbutane 004
7 2.2-dimethylpentane 0.06
Z 2.3-dimethvipentane 157
7 2.4-dimethyl-1-pentene 0.01
7 2.4-dimethylpentane 0.96
7 2-ethyl-3-methyl-1-butene 0.01
7 2-methyl-cis-3-hexene 0.01
Z 2-methvl-trans-3-hexene 0.02
7 2-methylhexane 1.91
7 3.3-dimethvl-1-pentene 0.08
7 3.3-dimethylpentane 0.06
7 3.4-dimethyl-1-pentene 0.01
7 3.4-dimethyl-2-pentene 0.02
7 3-ethyl-2-pentene 0.03
7 3-ethylcyclopentene 0.00
7 3-ethylpentane 0.20
7 3-methvl-1-hexene 0.01
7 3-methyl-cis-2-hexene 0.13
Z 3-methvl-cis-3-hexene 0.03
7 3-methyl-trans-2-hexene 0.13
7 3-methyl-trans-3-hexene 0.05
7 3-methylhexane 2.11
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Z 4.4-dimethvl-c-pentene-2 0.01
7 4-methyl-1-hexene 0.02
7 4-methvl-trans-2-hexene 0,04
7 cis-2-heptene 0.06
7 dimethvlcyclopentane 014
7 ethylcyclopentane 0.35
7 methylcyclohexane 2.15
7 n-heptane 1.40
7 foluene 541
7 frans-2-heptene 0.06
7 trans-3-heptene 0.14
8 1.1 2-trimethvicvclopentane 0.02
8 1.1-dimethylcyclohexane 0.02
8 1.1-methylethylcyclopentane 0.01
8 1.3-octadiene 0.01
8 1c.2c . 3-trimethylcyclopentan 0.04
8 1c.2c.4-trimethvicvclopentan 0.05
8 1c.2t.3-trimethylcyclopentan 0.34
8 1c.2t.4-frimethvicvclopentan 024
8 1t.2c.3-trimethylcyclopentan 0.19
8 2.2 .3-trimethvipentane 0411
8 2.2 4-trimethylpentane 2.33
8 2.2-dimethylhexane 019
8 2.3.3-trimethylpentane 0.99
8 2.3 A-trimethylpentane 1.05
8 2.3-dimethvlhexane 0.46
8 2.4-dimethylhexane 0.53
8 2.5-dimethvlhexane 0.48
8 2-methylheptane 0.71
8 3.3-dimethvlhexane 0,04
8 3.4-dimethylhexane 0.07
8 3-ethylhexane 0.09
8 3-methyl-3-ethylpentane 0.06
8 3-methylheptane 0.67
8 3i-ethvimethvicyclopentane 014!
8 4-methylheptane 0.27
8 unidentified 2.53
8 c-1-methyl-3-ethylcyclopenta 0.99
8 cis-1.3-dimethylcyclohexane 0.06
8 cis-1.4-dimethylcyclohexane 0.10
8 cis-2-octene 0.02
8 ethylbenzene 1.37
8 m-xylene 3.96
8 n-gctane 0,70
8 n-propylcyclopentane 0.02
8 Q-xvlepne 1.98
8 p-xylene 1.68
8 propylcyclopentane 0.08
8 t-1.2-dimethvlcvclohexane 0.13
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8 {-2-ethvimethylcyclopentane 0.12
8 frans-1.3-dimethylcyclohexan 0.09
8 frans-1.4-dimethylcyclohexan 011
8 frans-2-octene 0.04
8 frans-4-octene 0.04
8 unidentified 074
9 1.1 2-trimethvicvclohexane 003
9 1.1.3-trimethyicyclohexane 0.04
9 1.1.4-trimethylcyclohexane 0.18
9 1.2 3-trimethvibenzene 042
9 1.2.4-trimethylbenzene 2.31
9 1.3.5-frimethylbenzene 0.81
9 1-methyl-2-ethylbenzene 0.63
9 1-methyl-3-ethylbenzene 1.50
9 1-methyl-4-ethylbenzene 0.64
9 1c. 2t Ac-trimethylcyclohexane 0.03
9 2.2.3 trimethvlhexane 012
9 2 2 A-trimethvlhexane 002
9 2.2 5-trimethylhexane 0.45
9 2.2-dimethylheptane 0.01
(¢] 2 3 A-trimethvihexane 009
9 2.3-dimethylheptane 012
9 2. 4-dimethylheptane 0.02
9 2. 5-dimethylheptane 021
9 2.6-dimethylheptane 0.05
9 2-methyloctane 0.25
9 3.3-dimethylheptane 0.08
9 3.4-dimethylheptane 0.07
9 3-ethviheptane Q08
9 3-methyloctane 0.30
9 4 4-dimethylheptane 014
9 4d-ethvlhentane 001
9 4-methyloctane 0.20
9 c-1.c-3,5-trimethylcyclohexa 0.09
9 cl1.12.ca-trimethylcyclohexan 0.03
9 ethylmethylcyclohexane 017
9 i-butylcyclopentane 0.03
9 indene 0.30
9 isopropylbenzene (cumene) 0.08
9 n-hutvicvclonentane 003
9 n-nonane 0.29
9 n-propvlbenzene 035
9 nranvicvelohexane 002
9 frans-2-nonene 0.02
10 1.2.3.5-tetramethylbenzene 022
10 1.2.4 5-tetramethylbenzene 0.16
10 1.2-diethylbenzene (ortho) 0.03
10 1.2-dimethyl-3-ethylbenzene 0.09
10 1.2-dimethyl-4-ethylbenzene 0.42
10 1.2-methyl-n-propylbenzene 011
10 1 3-diethvibenzene (meia) 014
10 1.3-dimethyl-2-ethylbenzene 0.02
10 1.3-dimethvl-4-ethvibenzene 027
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10 1.3-dimethyl-5-ethylbenzene 0.32
10 1.4-dimethyl-2-ethylbenzene 019
10 l-methyvl-2-isopropvibenzene 0.04
10 1-methvl-2n-propvibenzene 0.07
10 1-methyl-3-isopropylbenzene 0.06
10 1-methyl-3n-propylbenzene 0.34
10 1-methyl-4-isopropylbenzene 0.02
10 1-methyl-4n-propylbenzene 0.18
10 2.2-dimethyloctane 0.05
10 2.4-dimethyloctane 0.02
10 2.5-dimethvloctane 0.07
10 2.6-dimethvloctane 0.06
10 2-methylindan 0.18
10 2-methylnonane 0.11
10 3.3-dimethyloctane 0.12
10 3.6-dimethyloctane 0.03
10 3-ethyloctane 0.03
10 3-methyl-5-ethylheptane 0.03
10 3-methvinonane 011
10 4-methvlindan 0.04]
10 5-methylindan 0.19
10 S5-methylnonane 0.05
10 butvlcyclohexane 0.02
10 dibhydronaphthalene 0.01
10 isobutylbenzene 0.04
10 n-butylbenzene 010
10 n-decane 013
10 papbhthalene 021
10 Jsec-butylbenzene 0.06
10 lt-decahydronaphthalene 0.01
11 1-ethyl-2-isopropylbenzene 0.02
11 1-methyl-2-n-butylbenzene 0.01
11 1-methyl-2-t-butylbenzene 0.04
11 1-methyl-4-t-butylbenzene 0.03
11 1-methvinaphthalene 0.08
11 l-undecene 001
11 2-methylnaphthalene 0.16
11 3-ethylnonane 0.00
11 n-pentylbenzene 0.04
11 n-undecane 0.05
11 pentamethylbenzene 0.04
11 s-pentvlbenzene 0.06
12 1.2.4-triethyvlbenzene 0.01
12 1.2-isodipropvibenzene 0.03
12 1.3-dipropylbenzene 0.04
12 1.3-isodipropylbenzene 0.06
12 1.4-di-i-propylbenzene 0.04
12 1-methyl-4-n-pentylbenzene 0.04
12 n-dodecane 0.01
12 n-hexvlbenzene 0.01
13 n-tridecane 0.00

sum 100.00

MIR 2.42

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
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Table5. Liquid Gasoline Organic Gas Species Test Results.
(NonOxy, Weight Percent)

CNUM CHEMNAME BARREL1 | BARREL2 | BARREL3 | BARREL4 | BARRELS | MEAN (6(0)Y]

3 |propylene 0.00 0.00 0.00 20%
4 |l-butene 0.00 0.00 0.00 0.00 D
4 |cis-2-butene 0.00 0.00 0.00 0.00 0.00 0.00 6%
4  lisobutane 0.06 0.06 0.06 0.06 0.07 0.06 6%
4 lisobutylene 0.00 0.00 0.00 0.00 D%
4 |n-butane 0.91 0.89 0.83 0.83 0.95 0.88 6%
4 |trans-2-butene 0.00 0.00 0.00 0.00 0.00 0.00 13%
5 ]1,3-cyclopentadiene 0.01 0.01 0.01 0.01 0.01 0.01 %
5 |1l-pentene 0.02 0.02 0.02 0.02 0.02 0.02 1%
5 |2,2-dimethylpropane 0.01 0.01 0.01 0.01 0.01 0.01 5%
5 [2-methyl-1-butene 0.06 0.06 0.06 0.06 0.06 0.06 5%
5 [2-methyl-2-butene 0.21 0.20 0.20 0.20 0.22 0.21 %
5 [3-methyl-1-butene 0.00 0.00 0.00 0.00 0.00 0.00 6%
5 [cis-2-pentene 0.06 0.06 0.06 0.05 0.06 0.06 1%
5 [cyclopentadiene 0.00 0.00 0.00 0.00 0.00 0.00 8%
5 [cyclopentane 0.64 0.62 0.61 0.61 0.66 0.63 4%
5 |cyclopentene 0.03 0.03 0.03 0.03 0.03 0.03 1%
5 lisopentane 10.18 9.67 10.92 10.92 10.40 10.42 5%
5 lisoprene 0.00 0.00 0.00 0.00 0.00 0.00 8%
5 |methyl t-butyl ether (MTBE) 0.07 0.07 0.06 0.06 0.05 0.06 11%
5 [n-pentane 4.35 421 407 4.07 446 4.23 %
5 |trans-1,3-pentadiene 0.00 0.00 0.00 0.00 0.00 0.00 4%
5 |trans-2-pentene 0.10 0.09 0.09 0.09 0.10 0.09 4%
6 [1,4-hexadiene 0.00 0.00 0.00 16%
6 |1,5-hexadiene 0.00 0.00 0.00 0.00 0.00 0.00 11%
6 |1-hexene 0.05 0.05 0.05 0.05 0.05 0.05 3%
6 |1-methylcyclopentene 0.14 0.13 0.13 0.13 0.14 0.13 2%
6 |2,2-dimethylbutane 3.32 3.22 3.14 3.14 3.38 3.24 %
6 |2,3-dimethylbutane 254 247 242 242 258 248 %
6 |2-methyl-1-pentene 0.11 0.11 0.11 0.11 0.11 0.11 2%
6 |2-methyl-2-pentene 0.21 0.21 0.21 0.21 0.22 0.21 %
6 [2-methylpentane 6.26 6.10 6.01 6.00 6.34 6.14 2%
6 [3,3-dimethyl-1-butene 0.00 0.00 0.00 0.00 0.00 0.00 6%
6 [3-methyl-1-pentene 0.03 0.03 0.03 0.03 0.03 0.03 2%
6 [3-methyl-cis-2-pentene 0.11 0.11 0.11 0.11 0.12 0.11 2%
6 [3-methylHtrans-2-pentene 0.00 0.00 0.00 0.00 0.00 0.00 6%
6 [3-methylcyclopentene 0.02 0.02 0.02 0.02 0.02 0.02 6%
6___|3-methyipentane 0.02 0.02 0.02 14%
6 |3-methylpentane 3.72 3.62 3.56 3.56 3.76 3.64 2%
6 |4-methyl-1-pentene 0.02 0.02 0.02 0.02 0.02 0.02 10%
6 |4-methyl-cis-2-pentene 0.01 0.01

6 |4-methyl-trans-2-pentene 0.06 0.07 0.07 0.07 0.07 0.07 3%
6 [benzene 0.26 0.26 0.25 0.25 0.27 0.26 2%
6 [cis-2-hexene 0.08 0.08 0.07 0.07 0.08 0.08 2%
6 [cis-3-hexene 0.02 0.02 0.02 1%
6 |cyclohexane 2.25 2.21 2.19 2.18 2.26 2.22 2%
6 [cyclohexene 0.03 0.03 0.03 0.03 0.03 2%
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6 methvicvclopentane 2.95 2.88 2.85 2.84 2.98 2.90 2%
6 In-hexane 2.68 2.61 2.57 2.57 2.70 2.62 2%
6 lirans-2-hexene 014 013 013 013 014 014 2%
6 |trans-3-hexene 0.07 0.09 0.09 0.09 0.07 0.08 14%
7 |1-c-2-dimethylcyclopentane 0.07 0.06 0.06 5%
7 |1-t-2-dimethylcyclopentane 0.13 0.13 0.13 0.13 0.13 0.13 2%
7 1-t-3-dimethylcyclopentane 0.15 0.15 0.15 0.15 0.15 0.15 1%
7 12.2 3-trimethylbutane 0.07 0.07 0.07 0.07 0.07 0.07 1%
Z 2 .2-dimethvlpentane 0.15 015 014 014 015 015 2%
7 12.3-dimethvipentane 1.48 1.46 1.45 1.44 1.47 1.46 1%
7 |2.4-dimethyl-1-pentene 0.01 0.01 0.01 0.01 0.01 0.01 5%
7 12 A-dimethvipentane 099 098 096 096 1.00 098 2%
7 |2-ethyl-3-methyl-1-butene 0.01 0.01 0.01 0.01 0.01 0.01 2%
7 2-methyl-cis-3-hexene 0.01 0.01 0.01 0.01 0.01 0.01 4%
7 |2-methyl-trans-3-hexene 0.02 0.02 0.02 0.02 0.02 0.02 1%
7 _12-methylhexane 1.37 1.36 1.34 1.34 1.37 1.36 1%
Z 13 3-dimethvl-1-pentene 018 017 017 017 018 018 2%
7 13.3-dimethylpentane 0.13 0.13 0.13 0.13 0.13 0.13 1%
7 134 dimethvl-1-peniene 0.01 0.01 0.01 0.01 0.01 0.01 3%
7 13.4-dimethyl-2-pentene 0.02 0.02 0.02 0.02 0.02 0.02 2%
Z_13-ethvl-2-pentene 0.03 0.03 0.03 0.03 0.03 0.03 4%
7 |3-ethylcyclopentene 0.00 0.00 0.00 2%
7 13-ethylpentane 017 017 017 017 017 017 1%
7 |3-methyl-1-hexene 0.01 0.01 0.01 0.01 0.01 0.01 2%
7 13-methyl-cis-2-hexene 012 012 012 012 012 012 1%
Z 3-methvl-cis-3-hexene 0.03 0.03 0.03 0.03 0.03 0.03 1%
7 |3-methyl-trans-2-hexene 0.10 0.10 0.10 0.10 0.10 0.10 1%
7 _13-methvi-trans-3-hexene 0.05 0.05 0.05 0.05 0.05 0.05 2%
7 |3-methylhexane 1.57 1.56 1.54 1.54 1.57 1.56 1%
7 14 A-dimethvl-c-pentene-2 0.01 0.01 0.01 0.01 0.01 0.01 2%
7 |4-methyl-1-hexene 0.02 0.02 0.02 0.02 0.02 0.02 2%
7 l4-methyl-frans-2-hexene 0.05 0.04 0.04 0.04 0.05 0.04 2%
7 |cis-2-heptene 0.05 0.05 0.05 0.05 0.05 0.05 3%
7 ldimethylcyclopentane 0.04 0.04 0.04 0.04 0.04 0.04 1%
7 _lethvicvclopentane 0.00 0.00 0.00 0.00 0.00 0.09 1%
7 lethylpentene 0.01 0.01 0.01 0.01 0.01 0.01 10%
Z _1methvicvclohexane 059 0.65 0.64 0.64 059 062 D%
7 |n-heptane 1.00 0.99 0.98 0.98 0.99 0.99 1%
7 ltoluene 8.60 8.48 8.65 864 844 856 1%
7 |trans-2-heptene 0.04 0.04 0.04 0.04 0.04 0.04 2%
7 frans-3-heptene 0.09 0.09 0.09 0.09 0.09 0.09 1%
8 11.1.2-trimethylcyclopentane 0.02 0.02 0.02 0.02 0.02 0.02 8%
8 11.1-dimethylcyclohexane 0.03 0.03 0.03 0.03 0.03 0.03 2%
8 1.1-methvlethvicvclopentane 0.02 0.02 0.02 0.02 0.02 0.02 5%
8 |1.3-octadiene 0.00 0.00 0.00 0.00 0.00 45%
8 1c.2c 3-trimethvicvclopentan 0.01 0.02 0.01 0.01 0.01 26%
8 llc.2c.4-trimethylcyclopentan 0.02 0.02 0.02 0.02 0.02 0.02 8%
8 1c.2t 3-trimethylcyclopentan 0.28 0.29 0.29 0.29 0.28 0.29 2%
8 |lc.2t.4-trimethylcyclopentan 0.06 0.06 0.06 0.06 0.06 0.06 1%
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8 1c.4-dimethvicvclohexane 0.00 0.01 0.00 12%
8 |1t 2c.3-trimethylcyclopentan 0.04 0.04 0.04 0.04 0.04 0.04 7%
8 122 3-frimethvipentane 024 023 024 025 023 024 3%
8 |2.2.4-trimethylpentane 4.89 4.86 4.84 4.84 4.83 4.85 1%
8 2.2-dimethylhexane 0.07 0.07 0.07 0.07 0.07 0.07 1%
8 12.3.3-trimethylpentane 2.44 2.47 2.28 2.29 2.41 2.38 4%
8 123 4-trimethyvlpentane 2.18 2.18 217 217 213 2.16 1%
8 |2.3-dimethylhexane 0.57 0.57 0.56 0.57 0.55 0.57 1%
8 2. 4-dimethylhexane 0.63 0.63 0.63 0.63 0.62 0.63 1%
8 2.5-dimethvihexane 070 Q72 0,69 0,69 070 Q.70 1%
8 |2-methylheptane 0.37 0.37 0.36 0.37 0.36 0.37 2%
8 3.3-dimethvihexane. 0,03 0.03 0,03 0,03 0,03 0.03 1%
8 |3.4-dimethylhexane 0.07 0.07 0.07 0.07 0.07 0.07 3%
8 13-methyl-3-ethylpentane 0.07 0.07 0.07 0.07 0.06 0.07 2%
8 |3-methylheptane 0.39 0.40 0.40 0.40 0.39 0.39 1%
8 13t-ethylmethylcyclopentane 0.04 0.06 0.06 0.06 0.06 0.05 17%
8 4-methvlheptane. 015 016 015 015 015 015 2%
8 |unidentified 1.55 1.79 1.59 1.56 1.47 1.65 7%
8 _Ic-1-methvl-3-ethvicvclopenta 017 016 016 016 017 016 1%
8 |cis-1.3-dimethylcyclohexane 0.02 0.03 0.03 0.03 0.03 0.03 9%
8 lIcis-1.4-dimethvicvclohexane 0.06 0.06 0.06 0.06 0.06 0.06 3%
8 |cis-2-octene 0.01 0.01 0.01 0.01 0.01 0.01 25%
8 ethylbenzene 1.59 1.62 1.61 1.62 1.56 1.60 1%
8 |ethylcyclohexane 0.04 0.04

8 m-xylene 4.40 4.40 4.42 424 4.36 2%
8 n-octane 0.36 0.38 0.38 037 0.36 037 2%
8 |n-propylcyclopentane 0.02 0.02 0.02 0.02 0.02 3%
8 0-xvlepne 2.22 2.28 2.29 2.30 218 2.25 2%
8 |Ip-xvlene 4.33 1.82 1.83 1.83 1.74 2.31 49%
8 propvicvclopentane 0.03 0.03 0.03 0.03 0.03 0.03 2%
8 |t-1.2-dimethylcyclohexane 0.09 0.09 0.09 0.09 0.09 0.09 2%
8 li-2-ethylmethylcyclopentane 0.03 0.04 0.04 0.04 0.04 0.04 5%
8 |trans-1.3-dimethylcyclohexan 0.03 0.06 0.06 0.06 0.06 0.05 24%
8 lfrans-1.,4-dimethylcyclohexan 0.08 0.09 0.09 0.09 0.09 0.00 4%
8 frans-2-octene 0.02 0.02 0.02 0.02 0.02 0.02 1%
8 |trans-4-octene 0.02 0.02 0.02 0.02 0.02 0.02 4%
8 ynidentified 1.06 0.89 087 0.86 Q76 089 12%
9 1.1 2-trimethylcyclohexane 0.06 0.07 0.06 0.07 0.06 0.06 7%
9 1.1.3-trimethylcyclohexane 0.02 0.01 0.01 0.01 0.01 4%
9 |1.1.4-trimethylcyclohexane 0.08 0.08 0.08 0.08 0.08 2%
9 1.2 3-trimethylbenzene 0.43 0.45 0.45 0.46 0.42 0.44 4%
9 |1.2.4-trimethylbenzene 2.39 2.48 2.50 2.51 2.32 2.44 3%
9 1,3.5-trimethylbenzene 0.81 0.85 0.85 0.85 0.80 0.83 3%
9 1-methvl-2-ethvibenzene Q67 070 070 070 Q.65 0.68 3%
9 |1-methyl-3-ethylbenzene 1.54 1.60 1.60 1.61 1.50 1.57 3%
9 1-methvl-4-ethvlbenzene Q.65 0.68 0.68 0.68 064 067 3%
9 |ic.3c.5c-trimethylcyclohexane 0.08 0.08 0.08 0.08 0.08 5%
9 2.2 3 trimethylhexane 0.05 0.05 0.05 0.05 0.05 3%
9 |2.2.4-trimethylhexane 0.01 0.01 0.01 0.01 0.01 0.01 7%
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9 |2,2,5-trimethylhexane 1.95 1.98 1.98 1.98 191 1.96 2%
9 |2,2-dimethylheptane 0.00 0.00

9 |2,34-trimethylhexane 0.34 0.35 0.35 0.35 0.33 0.34 2%
9 |2,3-dimethylheptane 1.92 0.09 0.09 0.09 0.09 0.46 179%
9 |2,4-dimethylheptane 0.04 0.01 0.00 0.00, 0.00 0.01 133%
9  ]|2,5-dimethylheptane 0.16 0.15 0.15 0.15 0.15 2%
9 ]2,6-dimethylheptane 0.02 0.02 0.02 0.02 0.02 3%
9 |2-methyloctane 0.05 0.14] 0.14 0.14 0.13 0.12 33%)
9 |2-methyloctene-2 0.00 0.00

9 |3,3-dimethylheptane 0.14 0.03 0.03 0.03 0.03 0.05 91%
9 |3,4-dimethylheptane 0.04 0.05 0.05 0.05 0.04 0.04 12%,
9 |3,5-dimethylheptane 0.02 0.02

9 |3-ethylheptane 0.04 0.04 0.04 0.04 0.04 0.04 %
9 ]|3-methyloctane 0.14 0.15 0.15 0.15 0.14 0.14 3%
9  ]4,4-dimethylheptane 0.05 0.04 0.05 0.04 0.05 4%
9 |4-ethylheptane 0.00 0.01 0.01 0.01 0.01 0.01 32%
9 |4-methyloctane 0.04 0.10 0.10 0.10 0.09 0.09 28%
9 |c-1,c-3,5-trimethylcyclohexa 0.02 0.02

9 |cl,t2,c4-trimethylcyclohexan 0.01] 0.01 0.01 0.01] 0.01 0.01 13%
9 |c9 internal alkenes 0.01 0.01

9 |ethylmethylcyclohexane 0.05 0.07 0.07 0.07 0.07 0.06 12%
9 |i-butylcyclopentane 0.03 0.02 0.02 0.02 0.02 0.02 18%
9 |indene 0.22 0.23 0.23 0.23 0.21 0.22 3%
9 |isopropylbenzene (cumene) 0.06 0.06 0.06 0.06 0.06 0.06 3%
9 [n-butylcyclopentane 0.01 0.01 0.01 0.01 0.01 0.01 4%
9 [n-nonane 0.11 0.12 0.12 0.12 0.11 0.11 4%
9 |n-propylbenzene 0.39 0.41] 0.40 0.41] 0.38 0.40 %
9 |propylcyclohexane 0.01 0.01 0.01 0.01 0.01 0.01 16%
9 |trans-2-nonene 0.01] 0.01] 0.01] 0.01] 0.01] 0.01] 12%)
10 |1,2,3,5-tetramethylbenzene 0.19 0.21 0.21 0.21 0.19 0.20 5%
10 |1,2,4 5-tetramethylbenzene 0.14 0.16) 0.16] 0.16] 0.15 0.15 5%
10 |1,2-diethylbenzene (ortho) 0.02 0.02 0.02 0.02 0.02 0.02 %
10 |1,2-dimethyl-3-ethylbenzene 0.06 0.08 0.07 0.07 0.07 0.07 %
10 |1,2-dimethyl-4-ethylbenzene 0.36 0.39 0.39 0.39 0.36 0.38 5%
10 |1,2-methyl-n-propylbenzene 0.09 0.10 0.10 0.09 0.09 0.09 5%
10 |1,3-diethylbenzene (meta) 0.12 0.13 0.13 0.12 0.11 0.12 5%
10 |1,3-dimethyl-2-ethylbenzene 0.02 0.02 0.02 0.02 0.02 0.02 6%
10 |1,3-dimethyl-4-ethylbenzene 0.21 0.23 0.23 0.23 0.27 0.23 8%
10 |1,3-dimethyl-5-ethylbenzene 0.28 0.30 0.30 0.30 0.28 0.29 4%
10 |1,4-dimethyl-2-ethylbenzene 0.17 0.18 0.18 0.18 0.17 0.18 4%
10 | 1-methyl-2-isopropylbenzene 0.02 0.02 0.01 0.01 0.01 0.02 13%
10 | 1-methyl-2n-propylbenzene 0.03 0.03 0.03 0.03 0.03 0.03 6%
10 |1-methyl-3-isopropylbenzene 0.03 0.04 0.03 0.03 0.03 0.03 8%
10 |1-methyl-3n-propylbenzene 0.36) 0.38 0.38 0.38 0.35 0.37| 5%
10 | 1-methyl-4-isopropylbenzene 0.01 0.02 0.01 0.01 0.01 0.01 13%
10 | 1-methyl-4n-propylbenzene 0.15 0.17] 0.16] 0.16] 0.20, 0.17] 10%
10 |2,2-dimethyloctane 0.02 0.02 0.02 0.02 0.02 0.02 4%
10 |2,4-dimethyloctane 0.01 0.01 0.01 0.01 0.01 0.01 6%
10 |2,5-dimethyloctane 0.03 0.04 0.03 0.03 0.03 0.03 3%
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10 12 6-dimethvloctane 0.02 0.02 0.02 0.02 0.02 0.02 3%
10 |2-methylindan 0.10 0.11 0.11 0.11 0.10 0.10 5%
10 12-methvinonane 0.07 0.08 0.07 0.07 0.07 0.07 4%
10 ]3.3-dimethyloctane 0.04 0.04 0.04 0.04 0.04 0.04 4%
10 13 6-dimethyloctane 0.01 0.01 0.01 0.01 0.01 0.01 10%
10 [|3-ethyloctane 0.01 0.01 0.01 0.01 0.01 0.01 18%
10 13-methyl-5-ethylheptane 0.01 0.01 0.01 0.01 0.01 0.01 21%
10 13-methvinonane 007 0.07 007 0.07 0.07 0.07 4%
10 |4-methylindan 0.02 0.03 0.03 0.03 0.02 0.03 6%
10 15-methvlindan 011 012 012 012 011 011 6%
10 |5-methylnonane 0.02 0.03 0.03 0.02 0.03 0.03 10%
10 Ibutvicyclohexane 0.01 0.01 0.01 0.01 0.01 0.01 16%
10 [|dihydronaphthalene 0.01 0.01 0.01 0.01 0.01 0.01 7%
10 lisobutylbenzene 0.03 0.03 0.02 0.03 0.02 0.03 4%
10 In-butvlbenzene 0.05 0.05 0.06 0.05 0.05 3%
10 In-decane 0.07 0.07 0.06 0.07 0.06 0.07 8%
10 _Inaphthalene 014 015 015 015 014 015 L)
10 [|sec-butylbenzene 0.03 0.04 0.03 0.03 0.05 0.04 22%
10 Isec-butylcyclohexane 0.01 0.01
10 |t-2.2.5.5-tetram-3-hexene 0.01 0.01 0.01 0.01 0.01 0.01 34%
10 li-decahydronaphthalene 0.01 0.01 0.01 0.01 0.01 0.01 10%
11 _1l1-ethvl-2-isopropvlbenzene 0.01 0.01 0.01 0.01 0.01 0.01 23%
11 |1-methyl-2-n-butylbenzene 0.01 0.01 0.01 0.01 0.01 0.01 8%
11 _l1l-methvl-2-t-butvlbenzene 0.03 0.03 0.03 0.03 0.03 0.03 6%
11 |1-methyl-4-t-butylbenzene 0.02 0.02 0.02 0.02 0.02 0.02 6%
11 1-methylnaphthalene 0.03 0.04 0.04 0.04 0.03 0.03 6%
11 |l1-undecene 0.01 0.02 0.02 0.01 0.01 0.02 12%
11 12-methylnaphthalene 0.07 0.08 0.08 0.08 0.07 0.07 6%
11 13-ethvinonane 0.00 0.00 0.00 19%
11 In-pentylbenzene 0.02 0.01 0.01 0.01 0.01 0.01 43%
11 __In-undecane 0.04 0.05 0.05 0.05 0.05 0.05 7%
11 Ipentamethylbenzene 0.01 0.01 0.00 0.00 0.01 0.01 59%
11 ls-pentvibenzene 0.02 0.02 0.02 0.02 0.02 002 7%
12 11.2 4-triethylbenzene 0.00 0.00 0.00 0.00 0.00 8%
12 11.2-isodipropylbenzene 0.01 0.01 0.01 0.01 0.01 0.01 7%
12 |1.3.5-triethylbenzene 0.00 0.00 0.00 0.00 15%
12 11, 3-dipropylbenzene 0.01 0.02 0.01 0.01 0.01 0.01 7%
12 11.3-isodipropvibenzene 0.05 0.05 0.05 0.05 0.05 0.05 5%
12 11.4-di-i-propylbenzene 0.02 0.02 0.02 0.02 0.02 0.02 6%
12 11-methvl-4-n-pentvlibenzene 0.01 0.01 0.01 0.01 L)
12 In-dodecane 0.01 0.01 0.01 0.01 0.01 0.01 5%
13 1c13 internal alkenes 0.00 0.00
13 In-tridecane 0.00 0.00
13 liridecene-1 0.00 0.00

sum 100.03 100.00 100.04 100.04 100,011 101.23

MIR 2.40 2.59 2.60 2.61 2.55 2.55 3%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
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Table6. Liquid Gasoline Organic Gas Species Test Results.
(Et2.0%, Weight Percent)

CNUJ CHEMNAME BARREL1IBARREI2IBARREI3IBARRELAIBARRELSIMEANT COV
2 lethyl alcohol 6.30 6.50 6.38 5.85 6.69 6.34 5%
3 __lacetone 0.00 0.00
3 __lpropane 0.00 0.00 0.00 0.00 7%
3 __loropvlene 0.00 0.00 0.00 Q%
4 |1-butene 0.00 0.00 0.00 0.00 0.00 0.00 5%
4 |cis-2-butene 0.00 0.00 0.00 0.00 0.00 0.00 5%
4 lisobutane 0.03 0.03 0.03 0.03 0.03 0.03 3%
4 lisobutylene 0.00 0.00 0.00 0.00 0.00 0.00 7%
4 In-butane 0.37 0.38 0.37 0.37 0.39 0.38 2%
4 ltrans-2-butene 0.00 0.00 0.00 0.00 0.00 0.00 5%
5 l1l-pentene 0.00 0.00 0.00 0.00 0.00 0.00 2%
b __12.2-dimethvioropane 0.01 0.01 0.01 0.01 0.01 0.01 2%
b __l12-methvl-1-butene 0.01 0.01 0.01 0.01 0.01 0.01 2%
b __12-methvl-2-butene 0.01 0,01 0.01 0,01 0.01 0.01 2%
5 13-methyl-1-butene 0.04 0.03 0.06 0.05 0.04] 30%
5 |cis-2-pentene 0.00 0.00 0.00 0.00 0.00 0.00 2%
5 lcyclopentane 0.80 0.82 0.81 0.80 0.83 0.81 2%
5 lcyclopentene 0.00 0.00 0.00 0.00 0.00 0.00 3%
5 _lisopentane 8.06 824 8.00 8.06 8.32 8.14 2%
B isoprene 0.00 0.00 0.00 0.00 0%
5 l1methyl t-butyl ether (MTBE) 0.10 0.10 0.10 0.10 0.10 0.10 1%
b __l1n-pentane 2.26 231 2.30 2.30 2.35 2.31 2%
b __ltrans-2-pentene 0,01 0,01 0,01 0,01 0.01 0,01 2%
6 l1l-hexene 0.00 0.00 0.00 0.00 0.00 0.008 139
6 ]1-methylcyclopentene 0.00 0.01 0.01 0.00 0.00] 0.00 2%
6 12 2-dimethylbutane 2.92 2.98 297 2.96 3.02 297 1%
6 12 3-dimethylbutane 2.39 244 2.43 242 247 2.43 1%
6 |2-methyl-1-pentene 0.00 0.00 0.00 0.00 0.00 0.00] 14%
6 |2-methyl-2-pentene 0.01 0.01 0.01 0.01 0.01 0.01 3%
6 12-methylpentane 8.15 8.29 8.28 822 8.38 827 1%
6 13-methyl-1-pentene 0.00 0.00 0.00 0.00 0.00 0.00 5%
6 __13-methvl-cis-2-pentene 0.00 0.00 0.00 0.00 0.00 0.00 3%
6 __13-methvl-trans-2-pentene 0.00 0.00 0.00 0.00 0,001 129%
6 __13-methvicvclopentene 0.00 0.00 0.00 0.00 0.00 0,008 139%
6 13-methylpentane 5.15 5.25 5.23 5.20 5.30 5.22 1%
6 |4-methyl-1-pentene 0.00 0.00 0.00 0.00 0.00 0.00 5%
6 l14-methyl-trans-2-pentene 0.00 0.00
6 lbenzene 0.56 0.57 0.57 0.56 0.58 057 1%
6 lcis-2-hexene 0.00 0.00 0.00 0.00 0.00 0.00 4%
6 lcis-3-hexene 0.00 0.00 0.00 0.00 0%
6 lIcvyclohexane 1.10 112 112 112 1.13 112 1%
6 __lcvclohexene 0.00 0.00
6 _lmethvicvclopentane 3.80 3.87 3.86 3.84 3.90 3.85 1%
6 |In-hexane 1.25 1.27 1.26 1.27 1.28 1.27 1%
6 ltrans-2-hexene 0.00 0.00 0.00 0.00 0.00 0.00 2%
6 ltrans-3-hexene 0.00 0.00 0.00 0.00 0.00 0.001 17%
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7 11-i-2-dimethvicvclopentane 0.46 047 0,46 0.46 047 0.46 1%
7 11-t-3-dimethylcyclopentane 0.43 0.44 0.44 0.43 0.44) 0.44 1%
Z 122 3-trimethvibutane 0.04 0.04 0.04 0.04 0041 004 1%
7 12.2-dimethylpentane 0.15 0.15 0.15 0.15 0.16] 0.15 2%
Z 12 3-dimethvipentane 1.19 1.20 1.20 1.19 1.20 1.19 0%
7 12.4-dimethylpentane 0.69 0.70 0.70 0.69 0.70] 0.70 1%
7 12-methyl-cis-3-hexene 0.00 0.00 0.00 0.00 0.00 0.00 3%
7 12-methyl-trans-3-hexene 0.00 0.00 0.00 0.00 0.00] 0.00 4%
Z 2-methvlhexane 1.76 1.78 1.78 1.78 1.78 1.78 0%
7 13.3-dimethyl-1-pentene 0.00 0.01 0.01 0.01 0.01) 0.01 2%
7 13.3-dimethylpentane 0.13 0.13 0.13 0.13 013] 0413 1%
7 13.4-dimethvl-2-pentene 0.00 0.00 0.00 0.00 000l 000l 17%
7 13-ethyl-2-pentene 0.00 0.00 0.00 0.00 0.00] 0.00 9%
Z _J13-ethvipentane 017 017 017 017 017 017 1%
7 13-methyl-1-hexene 0.00 0.00 0.00 0.00 0.00] 0.00} 20%
Z 13-methvl-cis-2-hexene 0.02 0.02 0.02 0.02 0.02 0.02 1%
7 __13-methyl-cis-3-hexene 0.00 0.00 0.00 0.00 0.00] 0.00 4%
7 13-methyl-frans-2-hexene 0.01 0.01 0.01 0.01 0.01 0.01 1%
7 13-methyl-trans-3-hexene 0.01 0.01 0.01 0.01 0.01) o0.01 3%
Z 3-methvlhexane 1.98 2.00 2.00 2.00 2.00 2.00 0%
7 14.4-dimethyl-c-pentene-2 0.00 0.00 0.00 0.00 0.00] 0.00 6%
7 14-methyl-1-hexene 0.00 0.00 0.00 0.00 0.00] 0.00 5%
7 _J4-methvl-frans-2-hexene 0.01 0.01 0.01 0.01 0.01 0.01 3%
7 |cis-2-heptene 0.01 0.01 0.01 0.01 0.01) 0.01 3%
7 _Jldimethvicvclopentane 0.08 0.00 0.09 0.00 0.09 0.09 1%
7 __Jethylcyclopentane 0.21 0.21 0.21 0.21 0.21 0.21 1%
7 lmethvicvclohexane 1.44 1.45 1.45 1.44 1.45 1.45 Q%
7 In-heptane 1.44 1.45 1.45 1.45 1.45 1.45 0%
7 lioluene 6.16 6.17 6.16 6.28 608] 617 1%
7 ltrans-2-heptene 0.00 0.01 0.00 0.00 0.00 0.00 6%
7 Itrans-3-heptene 0.01 001 001 001 001 0.01 2%
8 11.1.2-trimethylcyclopentane 0.00 0.01 0.00 0.00 0.00] 0.00 6%
8 11.1-dimethylcyclohexane 0.02 0.02 0.02 0.02 0.02 0.02 2%
8 11.1-methvlethvicvclopenian 0.01 0.01 0.01 0.01 0.01 0011 129%
8 Jlc.2c.3-trimethvicvclopentar] 0.01 0.01 0.01 0.01 0.01) 0.01 4%
8 lic2c A-trimethvicvclopentan 0.03 0.03 0.03 0061 0031 4804
8 |ic.2t.3-trimethylcyclopentan 0.43 0.43 0.48 0.43 0.47 0.45 6%
8 l1lc.2t4a-trimethvicvclopenian 0.19 019 0.19 019 019 0.19 Q%
8 |1t.2c.3-trimethylcyclopentan 0.11 0.11 0.11 0.11 0.11] 0.11 0%
8 122 4-trimethylpentane 2.60 2.61 2.61 2.64 2.60 2.61 1%
8 12.2-dimethylhexane 0.16 0.16 0.16 0.16 0.16] 0.16 1%
8 123 3-trimethylpentane 0.80 0.79 0.83 081 0.85 0.82 3%
8 12.3.4-trimethylpentane 1.09 1.09 1.09 1.10 1.08] 1.09 1%
8 12 3-dimethylhexane 0.46 0.46 0.46 0.46 0.46] 0.46 1%
8 12 4-dimethvlhexane 0.56 0.56 0.56 0.56 056l 056 0%
8 2.5-dimethylhexane 0.54 0.55 0.54 0.55 0.54] 0.54 1%
8 12-methylheptane 071 071 071 071 070 071 1%
8 13.3-dimethylhexane 0.07 0.07 0.07 0.07 0.07 0.07 1%
8 13.4-dimethvlhexane 0.07 0.07 0.07 0.07 0.07 0.07 1%
8 |3-ethvlhexane 0.06 0.05 0.05 0.05 7%
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9 _13-methvloctane Q27 027 Q27 027 026 Q27 2%
9 14.4-dimethylheptane 0.04 0.05 0.04] 0.04 1%
9 __14-ethvlheptane 0.00 0.00 0.00 0.00 0.00 0.00 50%
9 l4-methyloctane 0.20 0.19 0.19 0.20 0.19] 0.19 2%
9 Ic-1.c-35-trimethylcyclohex 0.02 0.02 0.02 3%
9 |cl.t2.ca-trimethvicyclohexan 0.02 0.03 0.03 0.03 0.02 0.03] 12%
9 1c9 internal alkenes 0.03 0.03 0.03 1%
9 lethvimethylcyclohexane 0.12 0.12 0.12 0.12 0.12] 0.12 1%
9 li-butvicyclopentane 0.02 0.02 0.02 0.02 0.02 0.02 2%
9 indene Q27 Q.26 Q.26 Q27 Q.25 026 2%
9 lisopropylbenzene (cumene) 0.12 0.12 0.12 0.12 0.12] 0.12 2%
9 In-butvicvclopentane 0.02 0.02 0.02 0.01 0,01 0,01 3%
9 In-nonane 0.23 0.23 0.23 0.23 0.22] 0.23 2%
9 In-propvlbenzene 0.52 0.50 0.51 052 0.50 0.51 2%
9 Ipropylcyclohexane 0.02 0.02 0.02 0.02 0.02] 0.02 3%
9 lfrans-2-methyl-3-octene 0.00 0.00 0.00 0.00 0.00] 109%
9 _lirans-2-nonene 0.02 0.02 0.02 0.02 0.02 0.02 4%
10 ]1.2.3.5-tetramethylbenzene 0.32 0.29 0.30 0.31 0.29] 0.30 4%
10 11.2.4 5-tetramethvibenzene 024 Q22 023 023 022 023 4%
10 )1.2-diethylbenzene (ortho) 0.03 0.03 0.03 0.03 0.03] 0.03 3%
10 _11.2-dimethvl-3-ethvibenzen 011 010 010 010 010 010 3%
10 J1.2-dimethyl-4-ethvlbenzen 0.43 0.41 0.42 0.43 0.40| 0.42 3%
10 11.2-methyl-n-propylbenzen 0.13 0.13 0.13 0.13 0121 013 4%
10 )1 .3-diethylbenzene (meta) 0.15 0.15 0.15 0.15 0.14] 0.15 3%
10 11.3-dimethvl-2-ethvlbenzen 0.03 0.02 0.02 0.02 0.02 0.02 4%
10 11.3-dimethvl-4-ethvlbenzen 028 026 027 027 025 027 3%
10 J1.3-dimethyl-5-ethyvlbenzen 0.38 0.36 0.37 0.37 0.35| 0.37 3%
10 11.4-dimethvl-2-ethvibenzensd 023 021 022 022 021 022 3%
10 J1-methyl-2-isopropylbenzen 0.02 0.02 0.02 0.02 0.02] 0.02 7%
10 11-methvl-2n-propvibenzene 0.06 0.06 0.06 0.06 0,05 0.06 4%
10 J1-methyl-3-isopropvlbenzen 0.08 0.08 0.08 0.08 0.08] 0.08 3%
10 11-methyl-3n-propylbenzene 0.43 041 0.42 0.43 0.40 0.42 3%
10 )1-methvl-4-isopropvlbenzen 0.02 0.03 0.02 0.02 0.02] 0.02] 10%
10 11-methyl-4n-propylbenzene 0.23 0.22 0.22 0.23 0221 022 3%
10 12 2-dimethvloctane 0.04 004 0.04 004 0.04 0.04 7%
10 ]2 .4-dimethyloctane 0.01 0.01 0.01 0.01] 11%
10 12 5-dimethvloctane 0.06 0.06 0.06 0.06 0.06 0.06 3%
10 ]2 .6-dimethyloctane 0.05 0.05 0.05 0.05 0.05] 0.05 3%
10 12-methvlindan 018 016 017 017 016 017 3%
10 |2-methylnonane 0.08 0.08 0.08 0.08 0.08] 0.08 2%
10 13.3-dimethyloctane 0.08 0.08 0.08 0.08 0.08 0.08 2%
10 ]3.6-dimethyloctane 0.02 0.02 0.02 0.02 0.02] 0.02 3%
10 }3-ethvloctane 0.02 0.02 0.02 0.02 0.02 0.02 7%
10 13-methvl-5-ethviheptane 0.02 002 0.02 002 0.02 0.02 oG
10 }3-methylnonane 0.08 0.08 0.08 0.08 0.08] 0.08 2%
10 14-methvlindan 0.04 004 0.04 004 0.04 0.04 4%
10 )5-methylindan 0.16 0.14 0.15 0.15 0.14] 0.15 4%
10 15-methylnonane 0.03 0.03 0.03 0.03 0.03 0.03 2%
10 Jbutvicvclohexane 0.02 0.02 0.02 0.02 0.02] 0.02 5%
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10 _I1dihvdronaphthalene 0.00 0.00 0.00 0.00 0.00 0,001 219
10 Jisobutylbenzene 0.05 0.05 0.05 0.05 0.05 0.05 2%
10 In-butvibenzene 012 011 012 012 011 011 3%
10 In-decane 0.06 0.06 0.06 0.06 0.06 0.06 2%
10 Inaphthalene 025 0.23 024 0.25 0.23 024 3%
10 |sec-butylbenzene 0.08 0.08 0.07 0.07 0.07] 0.07 7%
10 lsec-butvicyclohexane 001 0.01 001 0.01 0011 159%
10 lt-decahvdronaphthalene 0.01 0,01 0.01 0,01 0.01 0.01 6%
10 Jt1-methyl-2n-propyvlcyclohex 0.01 0.01 0.01 0.01 0.01] 0.01) 10%
11 11-ethyl-2-isopropylbenzene 0.01 0.01 0.01 0.01 0.01 0011 11%
11 )1-methyl-2-n-butylbenzene 0.01 0.01 0.01 0.01 0.01] o0.01 5%
11 11-methyl-2-t-butylbenzene 0.01 0.01 0.01 0.01 0.01 0.01 6%
11 _11-methvi-4-t-butvlbenzene 0.03 0.03 0.03 0.03 0.03 0.03 3%
11 )1-methylnaphthalene 0.11 0.10 0.11 0.11 0.10 0.11 5%
11 _l11-undecene 0.01 0.01 0.01 0.01 0.00 0.01 7%
11 )2-methylnaphthalene 0.23 0.22 0.22 0.23 0.21] 0.22 4%
11 In-pentylbenzene 0.03 0.03 0.03 0.03 0.01 0.03] 2509%
11 In-undecane 0.01 0.01 0.01 0.01 0.01] 0.01 5%
11 lpentamethylbenzene 0.04 0.04 0.04 0.04 0041 004 4%
11 l1s-pentvlbenzene 0,04 0,04 0,04 0,04 0,04 0,04 4%
12 11.2 4-triethylbenzene 0.00 0.00 0.00 0.00 0.00 0.00)] 16%
12 11.2-isodipropylbenzene 0.03 0.03 0.03 0.03 0.03 0.03 5%
12 1.3 5-triethylbenzene 0.00 0.00 0.00] 0.00 3%
12 11.3-dipropylbenzene 0.05 004 0.05 0.05 0.04 0.05 5%
12 11.3-isodipropvlbenzene 0.00 0,08 0.00 0.00 0.08 0.00 4%
12 11.4-di-i-propylbenzene 0.03 0.03 0.03 0.03 0.03 0.03 4%
12 11-methvl-4-n-pentvlbenzene 0.05 0,04 0.04 0.05 004 0.04 5%
12 In-dodecane 0.00 0.00 0.00 0.00 0.00 0.00 8%
12 In-hexylbenzene 0.00 0.00 0.00 0.00 0.00 0.00] 399
13 |c13 internal alkenes 0.01

sum 100.00 100.06 100.07 100.07 100.041103.23

MIR 2.44 2.61 2.45 2.47 2.59 2.51 3%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
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Table 7. Gasoline Headspace Organic Gas Species Test Resullts.
(MTBE, Weight Percent)

NAME BARREL1 BARREL?2 MEAN CcOV

ethane 0.17 0.13 0.15 18%
propane 0.36 0.24 0.30 28%
butanes 16.14 11.58 13.86 23%
pentanes 49.06 44.80 46.93 6%0
c6+ br-alkanes 10.95 17.46 14.21 32%
c6+ n-alkanes 1.60 2.53 2.07 32%
ethene 0.04 0.03 0.04 17%
propene 0.09 0.06 0.08 28%
1.3-butadiene 0.05 0.00 0.02 141%
c4+ alkenes 4.05 3.95 4.00 2%
acetylene 0.00 0.00 0.00 n/a
benzene 0.34 0.56 0.45 35%
alkynes 0.00 0.00 0.00 n/a
toluene 0.34 0.87 0.60 62%
c8+ aromatics 0.15 0.30 0.22 46%
MTBE 16.71 17.44 17.08 3%
ethanol 0.00 0.00 0.00 n/a
ethers 0.00 0.00 0.00 n/a
styrenes 0.00 0.00 0.00 n/a
isoprene 0.00 0.03 0.01 141%
sum 100.06 100.00 100.03

MIR 1.46 1.48 1.47 1%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).

Table8. Gasoline Headspace Organic Gas Species Test Results.
(NonOxy, Weight Percent)

NAME BARREL1|BARREL2 |BARREL3|BARREL4 |BARRELS|BARRELG6 |MEAN [e{®)V4
ethane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
propane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
butanes 12.53 10.37 12.13 9.88 10.14 8.50) 11.01 0.11
pentanes 63.22 59.57 61.96 57.62 59.56 54.09] 60.39 0.04
c6+ br-alkanes 20.00 24.24 20.99 25.88 24.64 29.35] 23.15 0.11
c6+ n-alkanes 1.45 1.93 1.59 2.12 2.00 2.57 1.82 0.16
ethene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
propene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
1.3-butadiene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
c4+ alkenes 1.96 2.14 1.97 2.19 2.15 2.36 2.08 5%
acetvlene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
benzene 0.15 0.20 0.17 0.23 0.22 0.27 0.19 16%
alkynes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
toluene 0.54 1.10 0.89 1.50 1.01 2.11 1.01 34%
c8+ aromatics 0.20 0.66 0.36 0.65 0.28 0.81 0.43 50%
MTBE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
ethanol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
ethers 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
styrenes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
isoprene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
sum 100.05 100.20 100.07 100.07 100.00 100.06] 100.08

MIR 1.40 1.45 1.42 1.47 1.44 1.51 1.45 3%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
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Table 9. Gasoline Headspace Organic Gas Species Test Results.
(Et2.0%, Weight Percent)

NAME BARREL1|BARREL2 |BARREL3|BARREL4JBARRELS [BARRELG6 |[MEAN CoVv
ethane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
propane 0.05 0.05 0.04 0.04 0.05 0,04 0.05 0.08
butanes 4.41 4.55 4.09 3.99 4.70 3.90 4.35 0.07
pentanes 45.09 45 63 42 .38 42.01 47 .27 41.471 4448 0.05
c6+ br-alkanes 35.83 35.37 36.46 36.93 35.01 37.25] 35.92 0.02
c6+ n-alkanes 1.55 1.51 1.68 1.70 1.50 1.78 1.59 0.06
ethepe 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
propene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
1.3-butadiene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
c4+ alkenes 0.23 0.25 0.27 0.28 0.25 0.29 0.26 8%
acetvlene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
benzene 0.37 0.36 0.41 0.41 0.37 0.43 0.39 6%
alkynes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
folyene 113 1.09 137 1.38 091 152 1.18 17%
c8+ aromatics 0.61 0.55 1.06 0.75 0.41 0.88 0.67 37%
MTBE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
ethanol 10.80 10.68 12.35 12.56 9.55 12.50] 11.19 11%
ethers 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
styrenes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
isoprene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a
sum 100.06 100.05 100.10 100.05 100.02 100.071100.06

MIR 1.42 1.42 1.45 1.44 1.41 1.45 1.43 1%]

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
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Table 10. Gasoline Headspace Organic Gas Species Test Resullts.
(MTBE, Weight Percent)

CNUM |CHEMNAME BARREL1 IBARREL2 JMEAN CoV
2 ethane 0.17 0.13 0.15 18%
2 ethvlene 0.04 0.03 0.04 17%
3 propane 0.36 0.24 0.30 28%
3 propylene 0.09 0.06 0.08 28%
4 1.3-butadiene 0.05 0.00 0.02 141%
4 1-butene 0.32 022 0.27 26%
4 cis-2-butene 0.53 0.38 0.45 23%
4 isobutane 441 3.06 374 26%
4 isobutvlene 056 0.58 057 3%
4 n-butane 11.73 853] 10.13 22%
4 frans-2-butene 0,61 0.43 Q52 23%
o) 1-pentene 0.21 0.17 0.19 13%
o) 2.2-dimethvipropane 0.07 0.05 0.06 25%
5 2-methyl-1-butene 0.30 0.07 0.19 87%
5) 2-methyl-2-butene 053 074 0,63 23%
5 3-methyl-1-butene 0.09 0.07 0.08 11%
5 cis-2-pentene 021 0.20 021 4%
o) cvclopentane 0.00 0,96 0,48 141%
5 cyclopentene 0.07 0.07 0.07 4%
o) isopentane 35.97 31.801 33883 9%
5 isoprene 0.00 0.03 0.01 141%
) methvl t-butyl ether IMTBE) 16.71 17441 17.08 3%
o) n-pentane 13.03 12.00) 12.51 6%
5 frans-1.3-pentadiene 0.00 0.02 0.00 141%
5 trans-2-pentene 0.39 0.37 0.38 3%
1 1-hexene 0.00 0.03 001 141%
8 2.2-dimethvlbutane 0.16 019 017 12%
6 2.3-dimethylbutane 0.86 1.41 1.14 34%
4] 2-meihvl-1-pentene 0,04 0.05 0,04 2000
6 2-methyl-2-pentene 0.06 0.09 0.08 25%
(6] 2-methvipentane 3.89 4.96 4.43 17%
6 3-methyl-1-pentene 0.00 0.04 0.02 141%
6 3-methylcyclopentene 0.04 0.05 0.04 26%
6 3-methylpentane 2.01 2.73 2.37 22%
6 4-methyl-trans-2-pentene 0.03 0.04 0.04 12%
6 benzene 0.34 0.56 0.45 35%
6 cis-2-hexene 0.00 0.03 0.02 141%
&) cvclohexane 035 Q.65 0.50 41%
6 cyvclohexene 0.03 0.06 0.04 41%
4] methvicvclopentane 1.54 2.39 1.96 31%
6 n-hexane 1.47 2.19 1.83 28%
6 frans-2-hexene 0.04 0.06 0.05 26%
6 trans-3-hexene 0.00 0.04 0.02 141%
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7 1-c-3-dimethvicvclopentane 014 029 021 50%
7 1-t-3-dimethylcyclopentane 0.16 0.33 0.25 51%
7 2.2 3-trimethvibutane 0.00 0.02 0.00 141%
7 2.3-dimethylpentane 0.26 0.54 0.40 50%
7 2.4-dimethyl-2-pentene 0.00 0.02 0.01 141%
7 2.4-dimethylpentane 0.29 0.52 0.41 41%
7 2-methyl-2-hexene 0.00 0.03 0.01 141%
7 2-methylhexane 0.30 0.66 0.48 53%
7 3-ethylpentane 0.15 0.37 0.26 61%
7 3-methvl-cis-2-hexene 0.00 0.03 0.02 141%
7 3-methylhexane 0.30 0.65 0.47 53%
7 ethvicvclopentane 0.00 0.07 0.03 141%
7 methylcyclohexane 0.19 0.47 0.33 60%
7 n-heptane 013 031 0.22 59%
7 toluene 0.34 0.87 0.60 62%
7 frans-3-heptene 0.00 0.04 0.02 141%
8 1.2 A-trimethvicvclopentene 0.00 0.04 0.02 141%)|
8 1c.2t 3-trimethylcyclopentan 0.00 0.02 0.01 141%
8 2.2 A trimethvipentane 024 057 0.40 58%
8 2.2-dimethylhexane 0.00 0.04 0.02 141%
8 2.3 4-trimethvipentane 0.05 014 0.00 67%
8 2.3-dimethylhexane 0.00 0.04 0.02 141%
8 2.4-dimethylhexane 0.04 0.09 0.06 63%
8 2.5-dimethylhexane 0.05 0.07 0.06 23%
8 2-methylheptane 0.00 0.06 0.03 141%
8 3-methvliheptane 0.00 0.06 0.03 141%
8 4-methylheptane 0.00 0.02 0.01 141%
8 cis-1.3-dimethvilcyclohexane 0.00 0.03 0.01 141%)|
8 ethylbenzene 0.00 0.05 0.03 141%
8 m-xvlene 0.04 018 011 87%
8 n-octane 0.00 0.03 0.01 141%
8 o-xvlene 0.00 0.05 0.03 141%
9 1.2 4-trimethylbenzene 0.00 0.02 0.00 141%
9 1-methyl-4-ethylbenzene 0.06 0.00 0.03 141%
9 2.2 .5-trimethvlihexane 0.00 0.03 0.02 141%
9 p-ethyltoluene (99914) 0.06 0.00 0.03 141%

sum 10011 999 99 .99

MIR 1.46 1.48 1.47 190]

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
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Table 11. Gasoline Headspace Organic Gas Species Test Results.
(NonOxy, Weight Percent)

CNUMICHEMNAME BARREL1IBARREI2IBARREL3IBARRELAIBARREISIBARRELG IMEANI] COV
4 lcis-2-butene 0.00 0.02 0.00 0.00 0.00} 0.00] 0.00] 245%
4 lisobutane 1.20 0,97 1.16 0,93 0,94 0.78] 1.00] 16%
4 In-butane 11.33 9.40 10.96 895 9.20 7721 9.59] 14%
4 ltrans-2-butene 0.00 0.02 0.00 0.02 0.00 0021 0011110%
5 _1l-pentene 0.10 0.10 0.00 0.08 0.0 0.08] 0.09] 10%
5 12 2-dimethylpropane 0.00 0.08 010 0.08 0 OZ:l 0071 008] 13%
5 |2-methyl-1-butene 0.18 0.18 0.22 0.20 0.05 0.05] 0.15] 51%
5 |2-methyl-2-butene 0.53 0.51 0.52 0.51 0.64 0.61] 0.55] 11%
b __13-methvl-1-butene 0.00 0.00 0.00 0.00 0.0 0,021 0.00] 2459
5 __lIcis-2-pentene 0.16 0.16 016 015 0.1 015! 015 4%
o) cvclopentane 0,95 1.00 097 1.04 1.0 1.061 _1.01 4%
15) cvclopentene 0.05 0,05 0.05 0.05 0.0 0051 005 2%
15} isgpentane 49.04 45 81 48 33 44 .30 46.0 41,411 4582 0%
5 __In-pentane 1314 12.69 12.57 12.21 12.37 1154 12.42 4%
[} frans-2-pentene 027 0.26 027 0.26 0.261 0.25 0.26 3%
6 1l1-hexene 0.03 0.04 0.03 0.04 0.04 0.05] 0.04] 16%
6 12 .2-dimethylbutane 5.45 571 5.36 517 5.80 5821 565 3%
6 12 3-dimethyl-1-butene 0.06 0.07 0.06 0.06 0.04 0.05] 0.06] 17%
6 12 3-dimethylbutane 2.60 2.93 2.62 3.04 3.04 327| 291 9%
6 12-methyl-1-pentene 0.08 0.10 0.00 011 011 0121 010] 13%
6 12-methyl-2-pentene 012 0.15 013 0.16 0.1 0.19] 015] 17%
6 2-methylpentane 562 6.55 564 6.74 6 62] 72391 6441 11%
6 13-methyl-1-pentene 0.06 0.06 0.00 0.00 0.07 0071 004] 78%
6 13-methylcyclopentene 0.07 0.09 0.08 0.10 0.091 011l 0.09] 17%
6 13-methylpentane 2.77 3.32 2.84 3.49 3 43] 3911 3.29] 13%
6 14-methyl-frans-2-pentene 0.05 0.06 0.06 0.07 0.07 0.08] 0.07] 15%
6 Ibenzene 0.15 0.20 017 0.23 0.22 0271 0211 21%
6 |cis-2-hexene 0.04 0.05 0.04 0.06 0.05 0.06] 0.05] 18%
6__lcvclohexane 064 092 073 1.03 09 1.311 093] 2600
6__lcvclohexene 0.00 0.00 0.00 0.00 0.0 0.021 _0.00] 24500
6 lmethvicyclopentane 1.38 182 1.48 1.97 18 2351 1.821 1900
6 __In-hexane 1.37 1.78 147 1.92 18 2271 1781 18%
6 lfrans-2-hexene 0.07 0.00 0.08 010 0.1 0121 0.09] 189%
6 lfrans-3-hexene 0.05 0.07 0.06 0.07 0.07 0.09] 0.07] 18%
7 1-c-3-dimethvicvclopentane 0.00 0.03 0.03 0.04 0.031 0.06] 0.03] 58%
7 1-t-2-dimethylcyclopentane 0.00 0.03 0.03 0.04 0.00 0.00] 0.02]1113%
7 1-t-3-dimethylcyclopentane 0.00 0.04 0.03 0.05 0.04 0.06] 0.04] 58%
7 122 3-tfrimethylbutane 0.00 0.03 0.00 0.03 0.031 0.04] 0.02] 80%
7 2.3-dimethylpentane 022 0.36 0.28 0.43 0.37 0.59] 037] 34%
7 12 A-dimethyl-2-pentene 0.03 0.04 0.04 0.05 0.04 0.06] 0.04] 2504
7 12, 4-dimethylpentane 0.28 0.40 0.32 0.45 0.42 058] 0.41] 26%
7 12-methyl-2-hexene 0.00 0.02 0.00 0.03 0.02 0.04] 0.02] 84%
7 12-methylhexane 0.19 0.33 0.25 0.39 0.32 053] 0.34] 35%
7 13-ethylpentane 0.00 0.03 0.00 0.03 0.0 0111 0.04] 105%
7 3-methyl-cis-2-hexene 0.00 0.00 0.00 0.02 0.00 0.03] 0.00] 158%
7 3-methylhexane 0.19 034 0.26 041 0.3 0571 035] 37%
7 14-methvl-frans-2-hexene 0.00 0.00 0.00 0.00 0.00 0.021 0.00] 2459
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Z_lethvicvclopentane 0.00 0.00 0.00 0.00 0.00 0.021 0001 24500
7 |methylcyclohexane 0.05 0.10 0.08 0.13 0.10 0.18] 0.11] 42%
7 _ln-heptane 0.08 015 012 020 014 0271 07161 42%
7 |toluene 0.54 1.10 0.89 1.50 1.01 2.11) 1.19] 46%
Z lirans-3-heptene 0.00 0.00 0.00 0.02 002 0031 0011115090
8 2.2 4-trimethylpentane 0.43 0.80 0.64 1.01 0.76 1.41) 0.84] 40%
8 2 2-dimethylhexane 0.00 0.00 0.00 0.00 0.00 0021 0.00] 24504
8 2.3 4-trimethylpentane 0.08 0.17 0.15 0.27 0.15 0.37] 0.20] 52%
8 12 3-dimethylhexane 0.00 0.04 0.03 0.06 0.04 0.001 004! 71%
8 12.4-dimethvlbexane 004 0.09 0.07 012 0.06 0141 0091 429
8 |2.5-dimethylhexane 0.03 0.07 0.06 0.10 0.06 0.14] 0.08] 50%
8 _12-methviheptane 0.00 0.02 0.00 0.04 0.00 0051 0021117%
8 13.4-dimethylhexane 0.00 0.00 0.00 0.00 0.00 0.02] 0.00] 245%
8 |3-methylheptane 0.00 0.02 0.00 0.05 0.00 0.061 0,021 120%
8 |4-methylheptane 0.00 0.00 0.00 0.00 0.00 0.02]1 0.00] 245%
8 cis-1.3-dimethvicyclohexane 0.00 0.00 0.00 0.02 0.00 0.031 0.00] 156%
8 lethylbenzene 0.00 0.05 0.04 0.09 0.05 0.12] 0.06] 72%
8 m-xylene 0.06 015 014 027 016 03 019! 619%
8 In-octane 0.00 0.00 0.00 0.00 0.00 0 Oz:l 0.00] 24500
8 Jo-xylene 0.00 0.04 0.04 0.09 0.05 0.12]1 0.06] 73%
9 1124 trimethvlbenzene 0.00 0.00 0.00 0.05 0.02 0,051 0021 1199%
9 11.35-trimethylbenzene 0.00 0.00 0.00 0.02 0.00 0.02]1 0.00] 155%
9 1-methyl-3-ethvlbenzene 0.00 010 0.00 0.02 0.00 0.04] 0.03]143%
9 |1-methyl-4-ethylbenzene 0.05 0.10 0.07 0.05 0.00 0.02] 0.05] 77%
9 12,2 5-frimethylhexane 0.04 0.09 0.08 0.15 0.08 0211 011! 58%
9 2.3 5-trimethylhexane 0.00 0.00 0.00 0.00 0.00 0.03] 0.00] 245%
9 Im-ethvltoluene (99912) 0.00 010 0.00 0.02 0.00 0.041 0.03!143%
9 p-ethvltoluene (99914) 0.05 010 0.07 0.05 0.00 0021 005l 77%
10 |naphthalene 0.04 0.03 0.00 0.00 0.00 0.001 0.01]160%

sum 100,05 10023 100,06 10004 9997 100.101100.02

MIR 1.40 1.45 1.42 1.47 1.44 1.51] 1.45 3%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
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Table 12. Gasoline Headspace Organic Gas Species Test Results.
(Et2.0%, Weight Percent)

CNUMICHEMNAME BARRFI 1IBARRFI 2IBARRFI 3IBARRFI4IBARRFISIBARREI 6 IMEAN] COV
2 ethvl alcohol 10.80 10.681 12.35 12.56 9.551 12501 11411 119%
3 propane 0.05 0.05 0.04 0.04 0.05 0.04] 0.05] 9%
4 isobutane 0.48 0.50 0.44 0.42 0.51 0.42] 0.46] 8%
4 n-butane 393 40 364 356 4.1 348] 3811 8%
5 2.2-dimethylpropane 0.06 0.0 0.06 0.06 0.0 005! 00 )
5 __l12-methyvl-1-butene 0.00 0.0 0.02 0.02 0.0 000l 00 9
5 __12-methyl-2-butene 0.03 0.0 0.03 0.03 0] 0041 0031 2200
5 Jcyclopentane 1.52 1.51 1.49 1.48 1.56 147 1511 2%
5 isopentane 3591 36.42 3382 3347 38.10 3320 351 6%
5 n-pentane 7.61 7.64 7.01 7.00 75 674 7.2 9
1) frans-2-pentene 0.03 0.0 0.03 0.03 (0] Og:l 0.03 0.0 9
6 12 2-dimethvlbutane. 620 6 2(3)] 597 6.01 621 5841 6071 3%
6 |2.3-dimethyl-1-butene 0.07 0.07 0.08 0.09 0.08 0.11] 0.08] 18%
6 12.3-dimethylbutane 3.60 3.57 3.55 3.59 3.59 3.56] 358 0%
6 |2-methylpentane 11.24 11.1 11.02 11.12 11.0 11.13! 11121 0%
6 |3-methylpentane 6.22 6 13 6.20 6.27 6.1 6.30] 6211 1%
8 benzene 037 03 041 041 037 043l 03 7%
6__lcvclohexane Q.65 0.64 072 Q74 0.64 076l 0 Gg:l 8%
6 lcyclohexene 0.04 0.04 0.04 0.04 0.03 0.05] 0.04] 10%
6 methvicyclopentane 324 31 337 343 31 30511 3320 4%
1 n-hexane 1.15 1.1 1.19 1.22 1.1 1.25 1181 4%
7 11-c-3-dimethylcyclopentane 0.16 0.1 0.19 0.19 0.1 020! 017] 12%
7 1-i-2-dimethvicvclopentane 0.05 0.0 0.06 0.06 0.0 0,001 0041 799%
7 11-t-3-dimethylcyclopentane 0.19 0.18 0.21 0.22 0.18 0.23] 0.20] 12%
7 2.2 3-trimethylbutane 0.02 0.02 0.02 0.02 0.02 0.03] 0.02] 9%
7 2 .3-dimethvlpentane 0.46 0.44 052 054 041 054] 0491 11%)]
7 2.4-dimethyl-2-pentene 0.06 0.0 0.07 0.07 0.0 0.07] 0071 10%
Z 2.4-dimethvipentane 0.40 0 33 0.45 0.46 0 4_8' 0481 0 8%
Z 2-methvlhexane 067 06 077 0.79 0.64 086l 0 iil_lz%
7 3-ethylpentane 0.16 0.16 0.19 0.20 0.21 0.28] 0.201 22%
7 3-methylhexane 0.69 0.67 0.79 0.82 0.64 087l 0 75]_;]3_%_
7 ethvlcyclopentane 0.00 0.00 0.00 0.00 0.04 0.06] 0.021161%
7 methylcyclohexane 0.36 03 0.43 0.44 0.32 048] 0401 15%
Z n-heptane 036 0] 32| 043 044 032 0481 0391 16%
7 Jtoluene 1.13 1.09 1.37 1.38 0.91 152 1.23] 18%
7 |trans-3-heptene 0.00 0.03] 0.00 0.00 0.00 0.00] 0.00] 245%
8 1.1-methylethvicyclopentane 0.00 0.00 0.00 0.00 0.00 0.021 0.00] 2459%
8 1.2 4-trimethylcyclopentene 0.04 0.04 0.05 0.06 0.0 0.05] 0.05] 23%)]
8 1c.2t.3-trimethvicvclopentan 002 0.0 0.02 0.02 0 Ozl 0021 0011 79%
8 1224 trimethvlpentane 071 0 63' 085 0.89 0.64 0931 079l 150
8 ]2.2-dimethylhexane 0.02 0.02 0.03 0.03 0.03 0.05] 0.03] 30%
8 1234 trimethylpentane 0.16 0.1 0.20 0.20 0.1 0221 0.1 9
8 12 3-dimethylhexane 0.05 0 Og:l 0.07 0.07 0.04 0.08] 0.0 9
8 12 4-dimethylhexane 011 011 0.14 014 0 0&| 015! 0121 20%
8 12 5-dimethvlhexane 012 011 015 015 0.07 0111 0121 269
8 12-methylheptane 0.07 0.07 0.10 0.10 0.06{ 0.11] 0.001 24%
8 |3.4-dimethvlhexane 0.02 0.00 0.02 0.02 0.00 0.02 0.0ll 79%
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8 13-methviheptane 0.09 0.08 014 014 0.07 04131 0111 2904
8 l4-methylheptane 0.04 0.03 0.04 0.04 0.03 0.05] 0.04] 22%
8 lc-1-methvl-3-ethvicyclopenta 0.00 0.00 0.00 0.00 0.00 0021 0,00} 24500
8 [cis-1.3-dimethylcyclohexane 0.04 0.04 0.05 0.05 0.03 0.06] 0.04] 22%
8 lethvibenzene 0.09 0.08 013 011 0.06 0131 0101 289%
8 |m-xylene 0.29 0.26 0.44 0.35 0.20 0.44] 0.33] 29%
8 In-octane 0.04 0.04 0.05 0.05 0.03 0.06] 0.04] 25%
8 Jo-xylene 0.08 0.08 0.14 0.11 0.06 0.13] 0.10] 31%
8 {-1-methyl-3-ethvicyclopenta 0.00 0.00 0.02 0.02 0.00 0021 000l 1109
8 |trans-1.3-dimethylcyclohexan 0.00 0.00 0.02 0.02 0.00 0.03] 0.01]110%
8 lfrans-1.4-dimethylcyclohexan 0.00 0.00 0.02 0.02 0.00 0021 0.01]1110%
9 1124 trimethvibenzene 0.03 0.02 0.06 0.03 0.03 0041 0041 44%
9 11.3 5-trimethylbenzene 0.00 0.00 0.03 0.00 0.00 0.02] 0.00] 155%
9 _11-methvl-3-ethvlbenzene 0.03 0.02 0.05 0.03 0.02 0041 0031 369
9 |1-methyl-4-ethylbenzene 0.03 0.03 0.03 0.02 0.00 0.02] 0.02] 57%
9 1225 frimethylhexane 0.03 0.02 0.04 0.04 0.00 0.04] 0.03] 54%
9 |3.5-dimethylheptane 0.00 0.00 0.00 0.00 0.00 0.02] 0.00] 245%
9 l4-methyloctane 0.00 0.00 0.03 0.02 0.00 0.00] 0.00] 158%
9 |m-ethyltoluene (99912) 0.03 0.02 0.05 0.03 0.02 0.04] 0.03] 36%
9 n-propylbenzene 0.00 0.00 0.02 0.00 0.00 0.00] 0.00] 24594
9 _Ip-ethvltoluene (99914) 0.03 0.03 0.03 0.02 0.00 0021 0021 b7%
9 |propylbenzene 0.00 0.00 0.02 0.00 0.00 0.00] 0.00] 245%
10 11.3-dimethvl-2-ethvlbenzene 0.00 0.00 0.02 0.03 0.00 0.001 __0.001 157%
10 |naphthalene 0.00 0.00 0.03 0.02 0.00 0.00] 0.00] 157%

sum 100.08 100,04 100,07 10005 100.00 100.101100.00

MIR 1.42 1.42 145 1.44 1.41 145] 1.43 1%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
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Table 13. Exhaust Gasoline Organic Gas Species Test Results.

(MTBE, Hot Stabilized Emissions, Weight Percent)

NAME VEH1 VEH2 VEH3 VEH4 VEH5 MEAN cov

ethane 2.18 1.55 7.52 4.81 1.03 3.42 79%
propane 012 0,06 0.00 017 0.07 0.08 6%
butanes 0.74 0.65 0.00 1.01 0.89 0.66 60%
pentanes 7.92 Z.50 8.99 734 1077 8.50 17%
c6+ br-alkanes 21.36 19.55 22.11 18.12 35.09 23.25 29%
c6+ n-alkanes 2.92 2.40 2.39 2.55 4.88 3.03 35%
ethene 15.23 13.53 3.94 22.26 6.38 12.27 60%
propene 599 K21 211 8.43 3.00 4 .95 51%
1.3-butadiene Q22 028 0.00 024 0.06 016 77%
c4+ alkenes 7.49 7.46 0.37 4.00 5.66 5.00 59%
acetvlene 4,09 2.86 0.00 127 1.82 2.01 7%
alkynes 0.12 0.50 0.00 0.30 0.13 0.21 91%
benzene 7.34 2.64 991 7.08 4.40 6.27 45%
toluene 7.59 4.67 6.70 7.60 7.11 6.74 18%
c8+ aromatics 14.76 13.10 33.94 12.87 18.06 18.55 48%
formaldehyde 0.64 9.07 1.01 0.15 0.10 2.19 176%
acetaldehyde 0.18 2.46 0.00 0.45 0.03 0.62 167%
c3+aldehvdes 012 2.78 0.00 Q.76 004 Q.74 160%
MTBE 0.35 0.37 0.64 0.32 0.35 0.41 32%
ethanol

c3+ alcohols 0.36 2.73 0.00 0.00 0.00 0.62 192%
ketones 014 Q.55 037 020 0.04 026 79%
styrenes 0.10 0.05 0.00 0.07 0.09 0.06 62%
isoprene 0.03 0.00 0.00 0.00 0.00 0.01 224%
sum 100.00 100.00 100.00 100.00 100.00 100.00

Mass (mg/mi) 897.00 408.00 11.00 301.00 1230.00 570.00 86%
MIR 4.01 4.34 3.90 4.37 3.28 3.98 11%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
Hot stabilized emissions are represented by Bag 2 of Unified Cycle.
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Table 14. Exhaust Gasoline Organic Gas Species Test Results.

(NonOxy, Hot Stabilized Emissions, Weight Percent)

NAME VEH1 VEH2 VEH3 VEH4 VEH5 VEH6 VEH7 MEAN CoVv
ethane 2.06 0.82 6.12 2.17 1.20 3.13 2.39 2.56 68%
propane 010 0.04 1.06 012 0.07 0.00 012 022 173%
butanes 0.51 0.81 0.18 0.69 0.81 0.46 0.74 0.60 39%
pentanes 8.50 1351 9.16 10.29 11.87 8.06 1017 1024 19%
c6+ br-alkanes 21.69 31.82 29.25 28.32 35.52 22.50 29.00 28.30 17%
c6+ n-alkanes 212 2.88 1.92 2.67 3.29 2.05 2.84 2.54 20%
ethene 16.08 6.50 4.50 11.97 7.18 4.67 9.48 8.63 49%
propene 6.50 4.45 311 592 352 2.67 476 442 32%
1.3-butadiene 026 014 0.00 0.88 0.06 0.00 027 023 134%!
c4+ alkenes 5.58 6.24 0.58 5.65 2.99 4.78 3.67 4.21 47%
acetvlene 433 087 0.00 0655 1.81 010 077 1.20 125%
alkynes 0.14 0.06 0.00 0.07 0.14 0.00 0.07 0.07 85%
benzene 5.96 1.12 9.67 575 4,40 6.27 570 555 46%
toluene 10.44 9.16 9.21 10.74 10.12 11.97 10.95 10.37 10%
c8+ aromatics 15.38 14.40 2356 13.64 16.14 29.69 18.97 18.82 31%
formaldehyde 0.02 3.50 0.66 0.01 0.25 0.51 0.01 0.71 177%
acetaldehyde 0.01 1.08 0.15 0.00 012 0.36 0.00 0.24 159%
c3+aldehvdes 0.00 1.84 035 0.00 0.33 2.62 0.01 Q74 143%
MTBE 0.05 0.04 0.40 0.04 0.04 0.00 0.01 0.08 171%
ethanol
c3+ alcohols 0.00 0.40 0.00 0.00 0.00 0.00 0.00 0.06 265%
ketones 0.02 0.28 0.10 0.02 0.11 0.15 0.01 0.10 101%
styrenes 0.14 0.02 0.00 0.44 0.04 0.00 0.06 0.10 160%
isoprene 0.03 0.02 0.00 0.00 0.00 0.00 0.01 0.02 145%
sum 100.00] 100.00] 100.00] 100.00) 100.00] 100.00] 100.00] 100.00
Mass (mg/mj) 1194 00! 1908.00 20.001 1058.001 1074.00 19.00] 1334.00] 943 86 73%
MIR 4.05 3.63 3.23 3.74 3.21 3.92 3.65 3.63 9%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.

MIR means Maximum Incremental Reactivity (g ozone/g NMOG).

Hot stabilized emissions are represented by Bag 2 of Unified Cycle.
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Table 15. Exhaust Gasoline Organic Gas Species Test Results.
(Et2.0%, Hot Stabilized Emissions, Weight Percent)

NAME VEH1 VEH3 VEH4 VEH5 VEH6 VEH7 MEAN CoVv
ethane 191 4.49 3.61 1.70 3.05 1.99 2.79 40%
propane 0.00 127 0.16 022 027 0.08 035 131%
butanes 0.33 0.26 0.51 0.57 0.36 0.31 0.39 31%
pentanes 6.85 545 7.87 984 711 7.42 7.42 19%
c6+br-alkanes 31.22 22.16 28.91 37.25 25.06 33.84 29.74 19%
c6+n-alkanes 2.08 2.33 2.27 3.00 3.64 2.62 2.67 22%
ethene 12.91 3.23 15.19 8.43 5.01 8.85 8.94 51%
propene 458 227 6.90 411 3.01 3.74 410 39%
1.3-butadiene 0.09 0.00 0.46 0.00 0.00 031 014 136%
cd+alkenes 3.72 0.00 3.41 1.93 0.00 3.60 2.11 83%
acetvlepe 2.63 0.00 072 1.73 0.18 1.05 1.05 94%
alkynes 0.35 0.00 0.13 0.15 0.00 0.03 0.11 123%
benzene 6.49 8.46 b.75 419 12.89 5.40 7.20 43%
toluene 6.93 8.04 8.22 7.24 7.88 8.44 7.79 8%
c8+aromatics 11.79 36.44 15.49 1941 29,98 20.89 22.33 41%
formaldehyde 3.23 2.01 0.04 0.02 0.50 0.08 0.98 137%
acetaldehyde 1.62 0.26 0.01 0.01 0.00 0.37 0.38 166%
c3+3ldehvdes 1.55 2.59 0.01 0.00 018 029 077 138%
MTBE 0.00 0.74 0.06 0.07 0.55 0.00 0.24 137%
ethanol 0.63 0.00 0.00 0.00 0.00 027 015 173%
c3+ alcohols 0.42 0.00 0.00 0.00 0.00 0.16 0.10 176%
ketones 0.53 0.00 0.00 0.01 0.32 0.20 0.18 122%
styrenes 0.04 0.00 0.29 0.04 0.00 0.06 0.07 157%
isoprene

sum 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Mass (Img/mi) 788 19 46 498 22 1415 533.83 989%
MIR 3.57 3.86 3.97 3.45 3.72 3.72 3.72 5%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
Hot stabilized emissions are represented by Bag 2 of Unified Cycle.
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Table 16. Exhaust Gasoline Organic Gas Species Test Results.

(MTBE, Hot Stabilized Emissions, Weight Percent)

CNUM CHEMNAME VEH1 | VEH2 VEH3 VEHA4 VEHS | MEAN COoV
1 formaldehyde 0.64 9.07 1.01 0.15 010 2.19 176%
1 methvl alcohgl 036 2.73 0.00 0.00 0.00 062 192%
2 acetaldehvde 018 2.46 0.00 0.45 0.03 062 168%
2 acetylene 4.09 2.86 0.00 1.27 1.82 2.01 78%
2 ethane 2.18 1.55 7.52 4.81 1.03 3.42 80%
2 ethylene 15.23 13.53 3,94 22.26 6.38 12.27 60%
3 1.2-propadiene 027 0.21 0.00 0.00 0.00 010 130%
3 1-propyne 0.00 0.37 0.00 0.23 0.11 0.14 114%
3 acetone 011 0.55 0.28 0.20 0.03 023 87%
3 acrolein (2-propenal) 0.00 054 0.00 0.00 0.00 011 218%
3 propane 012 0.06 0.00 017 007 0.08 /5%
3 propionaldehyde 0.03 0.24 0.00 0.16 0.01 0.09 122%
3 propylene 5.99 5.21 2.11 8.43 3.00 4.95 51%
4 1.3-butadiene 022 0.28 0.00 0.24 0.06 0.16 75%
4 1-butene 0.62 0.74 0.00 0.79 0.37 051 63%
4 1-butyne (ethvlacetylene) 0.02 0.00 0.00 0.00 0.00 0.00 n/a
4 2-methyl-2-propenal 0.00 031 0.00 011 0.01 0.08 163%

4 butvraldehvde 0.00 0.00 0.00 0.03 0.00 0.01 100%
4 cis-2-butene 0.30 031 0.00 029 017 022 59%
4 crotonaldehvde 0.00 0.05 0.00 0.06 0.01 0.03 100%
4 isobutane 0.18 0.20 0.00 0.20 0.00 0.11 91%
4 isobutene 4.36 3.54 0.37 1.80 347 271 59%
4 methyl ethyl ketone (MEK) 0.03 0.00 0.00 0.00 0.01 0.03 133%
4 n-butane 0.56 0.46 0.00 0.81 0.89 054 65%
4 frans-2-butene 039 0.44 0.00 043 024 0.30 63%
4 vinylacetylene 0.10 0.12 0.00 0.07 0.03 0.06 83%
3] 1-pentene 011 017 0.00 013 010 010 60%
3! 2-methvl-1-butene 0.07 017 0.00 0.00 0.00 0.05 140%
5 2-methyl-2-butene 0.03 0.08 0.00 0.00 0.17 0.06 117%
5} 3-methyl-1-butene 0.10 0.16 0.00 0.10 0.07 0.00 67%
I3) cis-2-pentene 0.08 011 0.00 0.07 0.05 0.06 67%
B cvclopentane 0.30 0.46 0.00 031 044 0.30 60%
5 cyclopentene 0.11 0.00 0.00 0.00 0.05 0.03 167%
5 isopentane h24 4,70 5.50 4,86 7.02 547 17%
3! isoprene 0.03 0.00 0.00 0.00 0.00 0.01 100%
5] isgvaleraldehvde 0.00 018 0.00 0,04 0.00 0,04 2009%
5 methyl t-butyl ether (MTBE) 0.35 0.37 0.64 0.32 0.35 0.41 32%
5 n-pentane 2.38 2.34 3.49 2.18 3.31 2.74 22%
B frans-2-pentene 015 020 0.00 014 013 012 58%
6 1-hexene 0.05 0.08 0.00 0.00 0.06 0.04 100%
6 2.2-dimethylbutane 0.07 0.17 0.00 0.08 0.11 0.09 67%
6 2.3-dimethylbutane 0.60 0.65 0.00 0.56 091 054 61%
6 2-meihvl-2-pentene 0.07 0.00 0.00 0.00 0.03 0.02 150%
6 2-methvlpentane 2.40 2.31 2.20 211 3,49 2.50 22%
6 3-methyl-1-pentene 0.04 0.32 0.00 0.00 0.05 0.08 163%
6 3-methvlcvclopentene 0.05 0.00 0.00 0.00 0.02 0.01 200%
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& 3-methvipentane 1.46 1.44 2.75 1.29 2.20 1.83 34%
6 4-methyl-1-pentene 0.12 0.00 0.00 0.15 0.06 0.07 100%
8 4-methyl-trans-2-pentene 0.03 010 0.00 0.00 0.04 0.03 133%
6 benzene 7.34 2.64 9.91 7.08 4.40 6.27 45%
6 cis-2-hexene 0.03 0.00 0.00 0.00 0.03 0.01 100%
6 cyclohexane 0.64 0.54 0.00 0.57 1.01 0.55 65%
6 cyclohexene 0.07 0.04 0.00 0.09 0.04 0.05 60%
6 hexaldehyde 0.00 0.00 0.00 0.02 0.00 0.00 n/a
6 methylcyclopentane 1.79 1.63 2.29 1.58 2.69 1.99 24%
6 n-hexane 147 1.35 2.39 1.34 2.24 1.76 29%
6 trans-2-hexene 0.05 0.00 0.00 0.00 0.05 0.02 150%
& frans-3-hexene 0.03 010 0.00 0.00 0.03 0.03 133%
7 1-c-3-dimethylcyclopentane 0.50 0.47 0.00 0.46 0.82 0.45 64%
7 1-t-2-dimethylcyclopentane 0.00 0.08 0.00 0.00 0.00 0.02 200%
7 1-t-3-dimethylcyclopentane 0.54 0.50 0.00 0.48 0.88 0.48 65%
7 2.2 . 3-trimethylbutane 0.00 0.00 0.00 0.00 0.03 0.01 200%
Z 2.3-dimethvipentane 0.85 085 174 073 1.40 112 39%
7 2.4-dimethyl-1-pentene 0.00 0.00 0.00 0.00 0.02 0.00 n/a
7 2.4-dimethvl-2-pentene 0.05 0.07 0.00 0.00 0.07 0.04 75%
7 2.4-dimethylpentane 0.56 0.53 0.00 0.50 0.88 0.49 63%
Z 2-methyl-2-hexene 0.09 0.00 0.00 0.00 0.02 0.02 200%
7 2-methylhexane 1.13 1.03 1.74 1.02 191 1.37 31%
7 3.3-dimethylpentane 0.02 0.00 0.00 0.07 0.03 0.02 150%
7 3.4-dimethyl-1-pentene 0.02 0.00 0.00 0.00 0.00 0.00 n/a
7 3-ethylpentane 0.66 051 0.00 0.60 1.06 057 67%
7 3-methvlhexane 121 112 2.39 1.09 2.02 1.56 38%
7 4-methyl-trans-2-hexene 0.00 0.00 0.00 0.00 0.02 0.00 n/a
Z benzaldebvde 0.09 0,96 0.00 024 0.01 026 154%
7 cis-2-heptene 0.02 0.00 0.00 0.00 0.03 0.01 100%
7 ethvlcvclopentane 020 0.00 0.00 017 034 014 107%
7 methylcyclohexane 1.18 1.00 1.74 1.05 2.02 1.40 33%
7 n-heptane 0.76 0.65 0.00 0.67 1.32 0.68 69%
7 toluene 7.59 4.67 6.70 7.60 7.11 6.74 18%
7 trans-2-heptene 0.00 0.15 0.00 0.00 0.04 0.04 175%
Z frans-3-heptene 0,03 0,00 0.00 0.00 0.03 0.01 200%
8 1.1-methylethylcyclopentane 0.09 0.00 0.00 0.10 0.16 0.07 100%
8 1.2.4-trimethvicvclopentene 015 015 0.00 013 026 014 64%)]
8 1-octene 0.07 0.26 0.00 0.00 0.11 0.09 122%
8 1c.2t.3-trimethylcyclopentan 0.10 0.09 0.00 0.09 017 0.09 67%
8 2.2.4-trimethylpentane 1.47 1.46 2.84 1.28 2.49 1.91 37%
8 2.2-dimethylhexane 0.13 0.16 0.00 012 022 0.13 62%
8 2.3.4-trimethylpentane 0.57 0.57 2.02 0.45 1.10 0.94 69%
8 2.3-dimethylhexane 0.24 0.05 0.00 0.25 0.44 0.20 90%
8 2.4-dimethvlhexane 0.40 0.40 0.00 0.30 0.65 035 69%
8 2.5-dimethylhexane 0.29 0.45 0.00 0.26 0.54 0.31 68%
8 2-methviheptane 0.43 0,48 0.00 036 077 041 63%
8 3.3-dimethylhexane 0.02 0.00 0.00 0.00 0.04 0.01 200%
8 3.4-dimethylhexane 007 007 0.00 0.00 013 0.06 1009%
8 3-methylheptane 0.45 0.54 0.00 0.38 0.85 0.44 70%
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8 4-methvlheptane 0.16 0.00 0.00 014 029 012 100%
8 c-1.2-dimethylcyclohexane 0.04 0.07 0.00 0.00 0.08 0.04 100%
8 cis-1.3-dimethvicvclohexane 0.19 010 0.00 018 034 0.16 81%
8 cis-2-octene 0.05 0.08 0.00 0.00 0.00 0.02 200%
8 ethylbenzene 117 1.01 2.75 1.29 1.40 152 46%
8 ethylcyclohexane 0.07 0.13 0.00 0.00 0.12 0.06 100%
8 m-xvlene 499 3.43 826 454 K25 K29 34%
8 n-octane 0.28 0.00 0.00 0.25 0.52 0.21 105%
8 o-xylene 1.63 1.20 459 1.62 1.87 2.18 63%
8 styrene 010 0.05 0.00 0,07 0.09 0,06 67%
8 t-1-methyl-3-ethylcyclopenta 0.15 0.07 0.00 0.15 0.20 0.11 73%
8 tolualdehvde 0.00 051 0.00 011 0.00 012 183%
8 trans-1.3-dimethylcyclohexan 0.11 0.05 0.00 0.10 0.20 0.09 89%
8 frans-1,4-dimethylcyclohexan 0.06 0.08 0.00 0.00 012 0.05 100%
8 trans-2-octene 0.03 0.00 0.00 0.00 0.05 0.02 100%
8 frans-4-octene 0.00 013 0.00 0.00 0.00 0.03 200%
9 1.2.3-trimethvibenzene 033 036 0.00 026 042 028 57%
9 1.2.4-trimethylbenzene 1.52 1.15 7.16 1.21 1.83 2.57 100%
9 1.3.5-trimethvibenzene Q57 0.48 211 0,48 071 087 80%
9 1.3.5-trimethylcyclohexane 0.05 0.05 0.00 0.00 0.10 0.04 100%
9 1-methvl-3-ethvibenzene 1.08 091 404 0.99 1.37 1.68 79%
9 1-methyl-4-ethylbenzene 0.45 0.35 1.74 0.41 0.57 0.71 83%
9 1-methvl-4-ethvicyclohexane 0.03 0.00 0.00 0.00 0.07 0.02 150%
9 1-nonene 0.00 0.00 0.00 0.00 0.04 0.01 200%
9 2.2 A-trimethylhexane 0.06 0.05 0.00 0.06 010 0.05 80%
9 2.2 .5-trimethvlhexane 031 0.07 2.39 029 Q.55 Q72 132%
9 2.3.5-trimethylhexane 0.06 0.17 0.00 0.00 0.12 0.07 114%
9 2.4 A-trimethvlhexane 0.00 0.00 0.00 0.00 007 001 300%
9 2.4-dimethylheptane 0.12 0.06 0.00 0.11 0.13 0.08 75%
9 2.6-dimethviheptane 013 0.00 0.00 011 025 010 100%
9 2-methyloctane 0.00 0.00 0.00 0.16 0.00 0.03 233%
9 3.5-dimethylheptane 022 0.00 0.00 019 042 016 106%
9 3-methyloctane 0.22 0.21 0.00 0.18 0.44 0.21 76%
9 4-methyloctane 030 026 0.00 0.10 0.36 0.20 75%
9 indan 018 017 0.00 013 026 Q.15 07%
9 isopropylbenzene (cumene) 0.06 0.08 0.00 0.00 0.11 0.05 100%
9 n-ponane 019 020 0.00 016 0.39 019 74%
9 n-propylbenzene 0.22 0.25 0.00 0.20 0.36 0.21 62%
9 o-ethyltoluene 034 035 0.00 0.33 0.46 0.29 59%
10 }1.2 3.4-tetramethylbenzene 0.03 0.12 0.00 0.00 0.06 0.04 125%
10 11.2.3 5-tetramethylbenzene 011 011 0.00 0.09 0.15 0.09 67%
10 }1.2.4 5-tetramethylbenzene 0.09 0.00 0.00 0.07 0.12 0.06 83%
10 11.2-diethylbenzene (ortho) 0.03 0.09 0.00 0.00 0.03 0.03 133%
10 11 2-dimethvl-3-ethvlbenzene 0.05 010 0.00 0.00 0.09 0.05 100%
10 }1.2-dimethyl-4-ethylbenzene 0.23 0.19 1.65 0.16 0.32 0.51 125%
10 11 3-diethvibenzene (meia) 010 016 0.00 0.08 013 0.09 67%
10 ]1.3-dimethyl-2-ethylbenzene 0.05 0.11 0.00 0.06 0.11 0.07 57%
10 11.3-dimethyl-4-ethylbenzene 0.13 0.15 0.00 0.09 016 011 64%
10 }1.3-dimethyl-5-ethylbenzene 0.28],5 o 1.65 0.21 0.38 0.57 107%
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10 11.4-diethvlbenzene (para) 011 013 0.00 0.08 019 010 709%
10 }1.4-dimethyl-2-ethylbenzene 0.15 0.17 0.00 0.11 0.21 0.13 62%
10 11-methvl-2-isopropvibenzene 0.05 012 0.00 0.00 014 0.06 100%
10 J1-methyl-2n-propylbenzene 0.07 0.10 0.00 0.06 0.14 0.08 63%
10 11-methyl-3-isopropylbenzene 0.03 0.09 0.00 0.00 0.05 0.03 133%
10 J1-methyl-3n-propylbenzene 0.28 0.46 0.00 0.25 0.40 0.28 64%
10 J1-methyl-4-jsopropylbenzene 0.03 0.06 0.00 0.00 0.08 0.03 100%
10 12.2.4-trimethylheptane 0.02 0.00 0.00 0.00 0.05 0.02 100%
10 12 2-dimethvloctane 007 0.05 0.00 0.00 015 0.05 120%
10 12 3-dimethvioctane 0.03 0.06 0.00 0.00 0.05 0.03 100%
10 J]2.4-dimethyloctane 0.20 0.33 0.00 0.00 0.16 0.14 100%
10 12 5-dimethvloctane 0.05 0.05 0.00 0.00 012 0.04 125%
10 }2.6-dimethyloctane 0.07 0.08 0.00 0.00 0.15 0.06 100%
10 12-methylindan 0.08 0.00 0.00 0.00 011 0.04 125%
10 ]2-methylnonane 0.26 0.19 0.00 0.21 0.54 0.24 79%
10 13.3-dimethyloctane 0.04 0.05 0.00 0.00 0.08 0.03 100%
10 14-methvlindan 0.03 011 0.00 0.00 0.04 0.04 125%
10 }5-methylindan 0.06 0.07 0.00 0.00 0.10 0.05 100%
10 _lisobutvlbenzene 0.00 0.05 0.00 0.00 0.05 0.02 150%
10 |n-decane 0.16 0.15 0.00 0.13 0.24 0.14 64%
10 Inaphthalene 0.13 0.15 0.00 0.16 0.16 012 58%
11 Ji-ethyl-2n-propylbenzene 0.03 0.05 0.00 0.00 0.06 0.03 100%
11 11-methyl-2-n-butylbenzene 0.05 0.08 0.00 0.00 0.07 0.04 100%
11 J1-methyl-2-tert-butylbenzene 0.00 0.15 0.00 0.00 0.03 0.04 175%
11 In-pentylbenzene 0.02 0.05 0.00 0.00 0.04 0.02 100%
11 _l1n-undecane 0.04 0.00 0.00 0.00 0.09 002 2000%
12 ]1.3-dipropylbenzene 0.03 0.06 0.00 0.00 0.04 0.02 150%
12 11-(1.1-dme)-3.5-dmbenzene 0.00 015 0.00 0.00 0.03 0.04 150%
12 JIn-dodecane 0.00 0.00 0.00 0.00 0.04 0.01 200%
13 12 .2 5-triethylheptane 011 0.14 0.00 0.10 022 011 73%

sum 99.99] 100.00] 100.00] 100.06] 100.02] 100.00

Mass (mg/mi) 897.001 408.00 11.00] 301.0011230.001 570.00 86%

MIR 4.01 4.34 3.90 4.37 3.28 3.98 11%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).

Hot stabilized emissions are represented by Bag 2 of Unified Cycle.
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Table 17. Exhaust Gasoline Organic Gas Species Test Results.

(NonOxy, Hot Stabilized Emissions, Weight Percent)

CNUM CHEMNAME VEH1 | VEH2 | VEH3]|VEH4| VEH5 | VEH6 | VEH7 | MEAN] COV
1 formaldehyde 0.02 3.50] 0.66] 0.01 0.25] 0.51] 0.01 071} 177%
1 methyl 0.00 0401 000l 0.00 0.00] 000! 0.00 0,061 250%
2 acetaldehyde 0.01 1.08] 0.15] 0.00 0.12] 0.36] 0.00 0.24] 163%
2 acetylene 4.33 0871 000 055 1.811 0101 077 1.20] 1259%
2 ethane 2.06 0.82] 6.12| 2.17 1.20] 3.13] 2.39 2.56 68%
2 ethylene 16.08 650] 450]1197] 7.18] 467] 9.48 8.63 49%
3 1.2-propadiene 024 0101 000l 003 0.00] 000! 0.00 0.051 1809%
3 1-propyne 0.00 0.00] 0.00f 0.05 0.12] 0.00] 0.05 0.03] 133%
3 acetone 0.01 0281 0051 001 0101 0451 0,01 Q.00 1119%
3 acrolein (2-propenal) 0.00 0.30] 0.00f 0.00 0.00] 0.00] 0.00 0.04] 300%
3 propane 010 0041 1061 012 0071 000l 012 0221 173%
3 propionaldehyde 0.00 0.22] 0.03| 0.00 0.06] 0.05] 0.00 0.05] 160%
3 propylene 6.50 4451 311] 592 3521 2671 476 4,42 32%
4 1.2-butadiene 0.00 0.00] 0.00f 0.10 0.00] 0.00] 0.00 0.01] 400%
4 1.3-butadiene 0.26 0.14] 000} 0.88 0.06] 0.00] 027 0.23] 135%

|4 1.3-butadivne 002 0001 000l 000 0001 0001 0.00 0.00 n/a
4 1-butene 0.60 0.74] 0.00] 0.51 0.37] 0.00] 0.48 0.39 74%
4 1-butvne (efhvlacetviene) 0.02 0.00] 000l 0.00 0.00] 000! 0.00 0.00 n/a
4 2-butyne 0.01 0.01] 0.00f 0.00 0.00] 0.00] 0.00 0.00 n/a
4 2-methyl-2-propenal 0.00 0221 000l 0.00 0.04] 0.00] 0.00 0.04] 200%
4 butyraldehyde 0.00 0.07] 0.00f 0.00 0.00] 0.00] 0.00 0.01] 300%
4 cis-2-butene 033 036] 000] 028 0.19] 0.00] 025 020 75%
4 crotonaldehyde 0.00 0.11] 0.00f 0.00 0.03] 0.00] 0.00 0.02] 200%
4 isobutane 0.06 0.06] 0.00] 0.06 0.03] 0.00] 0.06 0.04 75%
4 isobutene 2.38 1.701 0581 258 0841 14181 1.31 1.51 50%
4 methyl ethyl ketone (MEK) 0.01 0.00] 0.05| 0.00 0.01] 0.00] 0.00 0.01] 200%

|4 n-butane 0.45 0751 0181 062 0781 0461 063 0.56 38%
4 trans-2-butene 0.44 0.54] 0.00] 0.38 0.27] 0.00] 0.34 0.28 75%
4 vinylacetylene 0.09 0.05] 0.00] 0.02 0.03] 0.00] 0.02 0.03] 100%
5 1-pentene 0.08 0.17] 0.00f 0.09 0.08] 0.00] 0.09 0.07 86%
[5) 2.2-dimethylpropane 0.00 0011 000} 0.01 0.00] 0.00] 0.01 0.021 150%
5 2-methyl-1-butene 0.09 0.29] 0.00f 0.14 0.02] 0.00] 0.02 0.08] 138%
[5) 2-methyl-2-butene 020 029] 000l 031 024] 000] 0.16 017 76%
5 3-methvl-1-butene 011 0201 000l 011 0051 0001l 008 0.08 83%
5 cis-2-pentene 0.08 0.13] 0.00|] 0.07 0.06] 0.00] 0.06 0.06 83%
5] cvclopentane 030 0441 000l 037 0431 0001l 037 027 70%
5 cyclopentene 0.09 0.13] 0.00f 0.08 0.05] 0.00] 0.04 0.06 83%
I5) isopentane 6111 1008] 653 724 8511 6011 746 7.42 20%
5 isoprene 0.03 0.02] 0.00] 0.09 0.00] 0.00] 0.01 0.02] 150%
5 isovaleraldehyde 0.00 0.13] 0.00] 0.00 0.011 0.00] 0.00 0.02]1 250%
5] methvl t-butvl ether (MTBE) 0.05 0041 040] 004 0041 0001 0.01 0,081 175%
5 n-pentane 2.08 298] 2.63| 2.67 2.93] 2.05|] 2.34 2.53 15%
13! frans-2-pentene 013 0241 0001 012 0121 0001 012 011 73%
6 1-hexene 0.04 0.07] 0.00f 0.05 0.06] 0.00] 0.07 0.04 75%
6 2.2-dimethvlbutane 1.83 2701 2811 2.36 2.65] 2261 216 2.39 15%
6 2.3-dimethvl-1-butene 0.00 0.04] 0.00f 0.00 0.00] 0.00] 0.00 0.01] 100%
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6 2.3-dimethvlbutane 1.20 1891 1771 1.56 1851 2471 1.51 1.75 22%
6 2-methyl-1-pentene 0.03 0.00] 0.00] 0.03 0.00] 0.00f 0.00 0.011 200%
6 2-methvl-2-pentene 0.04 0061 000! 008 0021 000! 002 0,031 _100%
6 2-methylpentane 3.07 452] 3.19] 394 450] 3.18] 3.83 3.75 17%
6 3.3-dimethyl-1-butene 0.03 0.06] 0.00] 0.03 0.03] 0.00! 0.03 0.03 67%
6 3-methyl-1-pentene 0.04 0.07] 0.00] 0.05 0.06] 0.00] 0.04 0.04 75%
6 3-methylcyclopentene 0.03 0.04] 0.00] 0.05 0.02! 0.00] 0.02 0.02] 100%
6 3-methylpentane 1.78 268 263] 231 268| 267] 2.28 2.43 14%
6 4-methyl-1-pentene 0.08 0161 000! 0.02 004] 000! 003 0.05) 120%
6 4-methvl-trans-2-pentene 0,04 0071 0001 005 Q051 0001 004 0.04 5%
6 benzene 5.96 1.12] 9.67] 5.75 4.40] 6.27] 5.70 5.55 46%
6 cis-2-hexene 0.03 0051 000l 003 0.03] 000! 002 0.021 100%
6 cvclohexane 1.02 144] 1.32] 1.32 159] 1.23] 1.38 1.33 14%
6 cyclohexene 0.07 011! 0.00] 0.07 004! 1341 001 023] 213%
6 hexaldehyde 0.00 0.04] 0.23] 0.00 0.00] 0.00f 0.00 0.04] 200%
6 methylcyclopentane 1.45 2131 2.07] 1.88 2191 226] 192 1.99 14%
6 n-hexane 1.25 1811 1921 1.62 1.90] 2051 1.63 174 16%
6 trans-2-hexene 0.05 0.08] 0.00] 0.05 0.06] 0.00] 0.04 0.04 75%
6 frans-3-hexene 0.03 0061 000! 003 0041 000! 003 0.03 67%
7 1-c-3-dimethylcyclopentane 0.09 0.11] 0.00] 0.10 0.13] 0.00f 0.11 0.08 63%
Z 1-t-2-dimethvicvclopentane 0.08 0091 0001 008 0111 0001 020 0.08 83%
7 1-t-3-dimethylcyclopentane 0.08 0.12] 0.00] 0.11 0.14] 0.00f 0.12 0.08 75%
7 2.2 3-trimethylbutane 0.00 0.001 0.00] 0.02 0.06] 0.00! 005 0.021 150%
7 2.3-dimethylpentane 0.68 1.05] 1.29] 0.94 1.16] 0.00] 0.94 0.86 50%
7 2.4-dimethyl-1-pentene 0.02 0041 000] 0.00 0.02] 000! 002 0.011 200%
Z 2.4-dimethyl-2-peniene 0.08 04131 0001 011 0121 000! 011 0.08 5%
7 2.4-dimethylpentane 0.48 0.70] 0.00] 0.68 0.77] 0.00f 0.65 0.47 70%
Z 2-methvl-2-hexene 0.04 0011 000l 003 0011 000! 002 0.021 100%
7 2-methyl-trans-3-hexene 0.00 0.02] 0.00] 0.00 0.00] 0.00f 0.00 0.00 n/a
Z 2-methvlhexane 0.68 099l 1141 090 1161 1281 098 1.02 20%
7 3.3-dimethylpentane 0.02 0.03] 0.00] 0.00 0.02] 0.00f 0.03 0.01] 100%
Z 3.4-dimethvl-1-pentene 0.04 0061 000! 0.03 000! 0.00] 0.00 0021 100%
7 3-ethylpentane 0.08 0.10] 0.00] 0.10 0.12] 3.54|] 0.00 0.56] 234%
7 3-methyl-cis-2-hexene 0.00 0011 000! 0.03 0.00] 0.00! 0.00 0.00 n/a
Z 3-methvlhexane Q.76 1121 1291 1.02 1.301 0001 1.09 094 4800
7 4-methyl-trans-2-hexene 0.02 0.02] 0.00] 0.00 0.02] 1.23] 0.02 0.19] 242%
Z benzaldehvde 0.00 0541 0701 000 0141 1751 000 0361 178%
7 cis-2-heptene 0.02 0.04] 0.00] 0.03 0.02] 0.00f 0.02 0.02 50%
7 ethylcyclopentane 0.00 0.05] 0.00] 0.03 0.07] 0.00! 007 0.031 100%
7 methylcyclohexane 0.31 0.45] 0.00] 0.41 0.55] 0.00] 0.47 0.31 74%
7 n-heptane 0.46 0651 000! 063 0811 000! 068 0.46 2%
7 toluene 10.44 9.16] 9.21] 10.74] 10.12] 11.97] 10.95] 10.37 10%
Z frans-2-heptene 0.02 0021 000l 001 0021 0.00] 0402 0011 100%
Z frans-3-heptene 0.02 0031 000l 002 0021 1.031 002 0.161 23800
8 1.1-methylethylcyclopentane 0.05 0.09] 0.00] 0.03 0.04|] 0.00] 0.06 0.04 75%
8 1.2.4-trimethvicvclopentene 0,04 0051 0001l 006 007! 000l 005 0,04 75%
8 1-octene 0.03 0.03] 0.00] 0.01 0.01] 0.00f 0.02 0.02 50%
8 1c. 2t 3-frimethylcyclopentan 0.02 0021 0.00] 0.03 003! 1541 003 0.24] 238%
8 2.2 4-trimethylpentane 2.56 3.83] 4.00] 3.53 4.47] 0.00f 3.52 3.13 48%
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8 2.2-dimethvlhexane 0.05 0071 000l 004 0071 000! 007 0.04 5%
8 2.3.4-trimethylpentane 0.98 1.55| 2.05] 1.33 1.92] 0.00] 1.42 1.32 52%
8 2.3-dimethvlhexane 026 0391 000! 037 0551 0001 044 029 76%
8 2.4.4-trimethyl-2-pentene 0.00 0.02] 0.00] 0.00 0.00] 0.00f 0.02 0.01] 100%
8 2. 4-dimethyvlhexane 0.44 0661 000l 059 0771 000] 054 043 12%
8 2.5-dimethylhexane 0.39 0.50] 0.00] 0.51 0.67] 0.00] 0.62 0.38 74%
8 2-methylheptane 0.19 0251 000] 027 035] 000! 029 0.19 74%
8 3.3-dimethylhexane 0.02 0.03] 0.00] 0.00 0.03] 0.00f 0.02 0.011 100%
8 3.4-dimethylbexane 0.08 010l 000! 010 0.13] 000! 010 0.07 71%
8 3-methvlheptane 024 0331 000l 034 0421 000l 037 024 75%
8 4-methylheptane 0.09 0.11] 0.00] 0.10 0.14] 0.00f 0.12 0.08 75%
8 c-1.2-dimethvicvclohexane 0.02 0031 000l 001 0021 000! 003 0.02 50%
8 cis-1.3-dimethylcyclohexane 0.14 0.18] 0.00] 0.15 0.20] 0.00] 0.18 0.12 75%
8 cis-2-octene 0.00 0021 000] 0.00 0.00] 000! 005 0.011 200%
8 ethylbenzene 1.31 141] 2.07] 1.35 1.44] 3.03] 156 1.74 36%
8 ethvicvclohexane 0.03 0041 0001 0.04 0051 0.00] 004 0.03 67%
8 m-xvlene 514 4721 3311 479 5,031 10,321 583 5.59 40%
8 n-octane 0.15 0.17] 0.00] 0.19 0.24] 0.00f 0.22 0.14 71%
8 o-xvlene 1.76 1741 2861 1.80 1941 4111 217 2.34 37%
8 styrene 0.14 0.02] 0.00] 0.44 0.04] 0.00f 0.06 0.10)] 160%
8 -1-methyl-3-ethvicvclopenta 0.08 01141 000l 004 0071 0001 008 0.05 80%
8 tolualdehyde 0.00 0.21] 0.00] 0.00 0.05] 0.82] 0.00 0.16] 188%
8 frans-1,3-dimethylcyclohexan 0.06 0.08] 0.00] 0.07 0.10! 0.00] 0.10 0.06 67%
8 trans-1.4-dimethylcyclohexan 0.08 0.11] 0.00] 0.07 0.09] 0.00f 0.08 0.06 67%
8 frans-2-octene 0.00 003! 000! 001 0.00] 000! 000 0.011 100%
8 frans-4-octiene 0.00 0,001 0001 0.00 0011 0001 000 0,00 n/a
9 1.2 3-trimethylbenzene 0.32 0.29] 1.09] 0.28 0.35] 0.98] 0.43 0.53 66%
9 1.2.4-trimethvlbenzene 1.59 1421 5041 1.37 1611 5191 209 2.61 66%
9 1.3.5-trimethylbenzene 0.57 0.52] 1.52] 0.47 0.61] 1.75] 0.75 0.88 59%
9 1.3.5-trimethvicvclohexane 0.04 0041 0001 005 003! 000] 005 0.03 67%
9 1-methyl-3-ethylbenzene 1.08 1.13] 2.68] 0.98 1.25| 1.03] 1.38 1.36 44%
9 1-methyl-4-ethyvlbenzene 0.43 047] 015] 0.40 051! 000l 059 037 57%
9 1-methyl-4-ethylcyclohexane 0.00 0.01] 0.00] 0.00 0.01] 0.00f 0.02 0.01]1 100%
9 1-nonene 0.00 0.01] 0.00] 0.00 0.00] 0.00! 0.03 0.011 100%
9 2.2 4-trimethvihexane 0.04 0051 000l 003 0051 000! 0058 0.03 67%
9 2.2 5-trimethylhexane 1.13 161] 2.38] 1.51 2.09] 2.05] 158 1.77 24%
9 2.3.5-trimethvihexane 018 0271 000l 013 035! 000l 027 017 82%
9 2.3-dimethylheptane 0.00 0.00] 3.31] 0.00 0.03] 0.00f 0.00 0.48] 260%
9 2.4 A-trimethylhexane 0.03 0.08] 0.00] 0.02 0.06] 0.00! 0.00 0.031 100%
9 2.4-dimethylheptane 0.06 0.10] 0.00] 0.04 0.09] 0.00f 0.09 0.05 80%
9 2.6-dimethylheptane 0.05 0071 000! 0.07 0.09] 000! 008 0.05 80%
9 2-methyloctane 0.00 0.00] 0.00] 0.05 0.00] 0.00f 0.00 0.011 200%
9 3.5-dimethylheptane 010 013! 0.00] 0.12 019! 0.00] 015 0.10 70%
9 3-methvloctane 0.09 0111 0001 0413 Q4171 0001 0714 0.09 78%
9 4-methyloctane 0.14 0.17] 0.00] 0.14 0.27] 0.00f 0.22 0.13 77%
9 indan 013 0131 000l 009 0161 000! 017 010 70%
9 isopropylbenzene (cumene) 0.05 0.06] 0.00] 0.06 0.07] 0.00f 0.06 0.04 75%
9 n-nonane 0.09 010l 000! 010 0.18] 000! 015 0.09 78%
9 n-propvlbenzene 0.21 0.28] 0.00] 0.24 0.32] 0.00] 0.31 0.20 70%

A3-33




9 o-ethvltolyene 034 0361 0511 034 0411 1181 068 Q.55 B6%
10 11.2.3 4-tetramethylbenzene 0.05 0.02] 0.00] 0.02 0.05] 0.00f 0.06 0.03 67%
10 11.2.3 5-tetramethvibenzene 016 0081 048] 0.08 0121 000! 014 0151 100%
10 ]1.2.4 5-tetramethylbenzene 0.12 0.07] 0.00] 0.06 0.10] 0.00f 0.00 0.05] 100%
10 11 .2-diethylbenzene (ortho) 0.02 0021 0.00] 0.01 002! 0.00] 003 0.01] 100%
10 11.2-dimethyl-3-ethylbenzene 0.05 0.03] 0.00] 0.03 0.03] 0.00f 0.05 0.03 67%
10 11 2-dimethyl-4-ethvlbenzene 025 018] 048] 013 0241 1131 029 039 90%
10 ]1.3-diethylbenzene (meta) 0.09 0.08] 0.00] 0.07 0.10] 0.00f 0.12 0.07 71%
10 11 .3-dimethyl-2-ethylbenzene 0.07 0.06] 0.00] 0.06 0.10] 0.00! 0.09 0.05 80%
10 11 3-dimethvl-4-ethvlbenzene 014 010! 000l 010 0121 000! 017 0.09 78%
10 11 .3-dimethyl-5-ethylbenzene 0.26 0.22] 0.71] 0.18 0.27] 0.00f 0.32 0.28 79%
10 11.4-diefhvibenzene (para) 011 0111 0001 008 04151 00981 015 0221 1550%
10 ]1.4-dimethyl-2-ethylbenzene 0.18 0.14] 0.00] 0.13 0.20] 0.00f 0.22 0.12 75%
10 11-methyl-2-isopropylbenzene 006 0.06] 000] 005] 007] 000} 011 0.05 80%
10 11-methyl-2n-propylbenzene 0.07 0.07] 0.00] 0.06 0.12] 0.00f 0.10 0.06 83%
10 11-methyl-3-isopropylbenzene 0.02 0.021 0.00] 0.00 0.03! 0.00] 0.03 0.01] 100%
10 11-methvl-3n-propvilbenzene 030 0341 1641 024 039! 000l 035 0471 115%
10 11-methyl-4-isopropylbenzene 0.02 0.02] 0.00] 0.02 0.03] 0.00] 0.04 0.02 50%
10 122 4-trimethviheptane 0.02 0021 000l 002 0.00] 000! 000 0.011 100%
10 ]2.2-dimethyloctane 0.02 0.03] 0.00] 0.01 0.05] 0.00] 0.04 0.02] 100%
10 12 3-dimethvloctane 0.02 0031 000l 005 0021 0001 004 0.021 100%
10 J]2.4-dimethyloctane 0.02 0.03] 0.00] 0.03 0.05] 0.00] 0.04 0.02] 100%
10 12 5-dimethyloctane 0.02 003! 000! 0.03 005] 000! 004 0.021 100%
10 ]2.6-dimethyloctane 0.02 0.03] 0.00] 0.03 0.06] 0.00f 0.05 0.03 67%
10 12-methylindan 0.09 0.03] 0.00] 0.04 0.05] 0.00! 0.07 0.04 75%
10 12-methvinonane 021 0231 000l 026 0411 000! 005 017 88%
10 ]3.3-dimethyloctane 0.02 0.02] 0.00] 0.03 0.03] 0.00f 0.03 0.02 50%
10 _l14-methvlindan 0.03 0021 000! 000 0031 0001 004 0,021 100%
10 }5-methylindan 0.07 0.03] 0.00] 0.03 0.07] 0.00f 0.03 0.03] 100%
10 lisobutvlibenzene 0.02 0021 000l 002 0021 000!l 004 0.02 50%
10 ]n-decane 0.09 0.10] 0.00] 0.09 0.07] 0.00f 0.15 0.07 71%
10 Inaphthalene 0.16 006] 1011 0.05 0.08] 000! 015 0221 164%
11 11-ethyl-2n-propylbenzene 0.03 0.01] 0.00] 0.00 0.01] 0.00f 0.03 0.01] 100%
11 11-methyl-2-n-butylbenzene 0.05 0.03] 0.00] 0.00 002! 000] 005 0.02] 100%
11 __1l-methvl-2-terf-butvlbenzene 0.00 0011 0001 0.00 0011 0001 018 0,031 23300
11 In-pentylbenzene 0.03 0.01] 0.00] 0.00 0.01] 0.00f 0.00 0.01] 100%
11 __In-undecane 0.04 0031 000l 005 0.06] 000! 000 0.031 100%
12 ]1.3-dipropylbenzene 0.02 0.01] 0.00] 0.00 0.02] 0.00] 0.04 0.011 100%
12 11-(1.1-dme)-3,5-dmbenzene 0.03 001] 000! 0.00 001] 000! 002 0.011 100%
12 |In-dodecane 0.02 0.00] 0.00] 0.00 0.01] 0.00f 0.02 0.011 100%
13 |22 5-triethylheptane 0.07 0.091 0.00] 0.12 0.15] 0.00! 012 0.08 75%

sum 100.04]1100.01] 99.98] 99.97] 100.00f 99.98] 99.98] 100.01

Mass (mg/mi) 11941 1908 201 1058] 1074 19] 1334 944 73%

MIR 4.05 3.63] 3.23] 3.74 3.21] 3.92| 3.65 3.63 9%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).

Hot stabilized emissions are represented by Bag 2 of Unified Cycle.
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Table 18. Exhaust Gasoline Organic Gas Species Test Results.
(Et2.0%, Hot Stabilized Emissions, Weight Percent)

CNUM CHEMNAME VEH1| VEH3} VEH4 | VEH5]|VEH6| VEH7 | MEAN CoVv
1 Jformaldehyde 3.23] 2.01 0.04] 0.02| 0.50 0.08 0.98 137%
1 methyl alcohol 0421 000 000l 000! 000 016 010 177%
2 acetaldehyde 1.62] 0.26 0.01] 0.01f 0.00 0.37 0.38 166%
2 acetylene 2.631 0.00 0721 173! 0.18 1.05 1.05 94%
2 ethane 1.91] 4.49 361 1.70] 3.05 1.99 2.79 40%
2 ethyl alcohol 0.631 0.00 0.00] 000! 0.00 027 0.15 173%
2 ethvlene 12911 3231 1519l 8431 501 8.85 894 51%
3 1.2-propadiene 0.15] 0.00 0.00] 0.00f 0.00 0.08 0.04 165%
3 1-propvne 0291 000 0131 011! 000 0.00 0.09 130%
3 Jacetone 0.50] 0.00 0.00] 0.01| 0.18 0.17 0.14 135%
3 propane 0001 127 016l Q221 027 0.08 035 131%
3 lpropionaldehyde 0.15] 0.26 0.00] 0.00f 0.18 0.05 0.11 100%
3 propylene 4581 227 690] 4111 301 3.74 410 39%
4 1.2-butadiene 0.00] 0.00 0.00] 0.00f 0.00 0.18 0.03 245%
4 1.3-butadiene 0.091 0.00 0.46] 000! 0.00 0.31 014 137%
4 1-butene 0451 000 0611 0471 000 042 0.33 80%
4 12-methyl-2-propenal 0.10] 0.00 0.00] 0.00f 0.00 0.02 0.02 200%
4 butvraldehvde 0.011 000 0.001 000! 000 0.00 0.00 245%
4 |cis-2-butene 0.23] 0.00 0.27] 0.17| 0.00 0.21 0.15 81%
4 Icrotonaldehyde 0.071 0.00 0.00] 0.00! 0.00 0.03 0.02 173%
4 isobutane 0.09]1 0.00 0.08] 0.06| 0.00 0.05 0.05 83%
4 isobutene 1.47] 0.00 1221 010! 0.00 1.35 0.69 105%
4 Imethyl ethyl ketone (MEK) 0.03] 0.00 0.00] 0.00f 0.14 0.02 0.03 172%
4 n-butane 0251 0726 043] 051! 036 026 0.35 31%
4 frans-2-butene 0321 000 0391 027! 000 028 021 80%
4 Jvinylacetylene 0.07] 0.00 0.00] 0.04| 0.00 0.03 0.02 123%
5 1-pentene 0.081 000 0101 010! 000 014 0.07 82%
5 2-methyl-1-butene 0.16] 0.00 0.00] 0.00f 0.00 0.17 0.06 155%
5 2-methyl-2-butene 0111 000 009] 012! 0.00 0.00 0.05 111%
5 3-methyl-1-butene 0.09] 0.00 0.10] 0.00f 0.00 0.08 0.05 110%
5 cis-2-pentene 0.061 0.00 0.07]1 006! 0.00 0.06 0.04 78%
5 cyclopentane 0.49] 0.00 0.53] 0.58| 0.00 0.54 0.36 78%
5 cvclopentene 0.031 0.00 0.08] 004! 0.00 0.04 0.03 95%
13! isgopentane 5011 418 5811 7401 551 536 b.hh 19%
5 lisovaleraldehyde 0.03] 0.00 0.01] 0.00f 0.00 0.00 0.01 182%
o} methvl -butvl ether (MTBE) 0001 074 Q061 0071 055 0.00 024 137%
5 n-pentane 1.35] 1.27 153] 1.85] 1.59 1.52 1.52 13%
5 ltrans-2-pentene 0121 0.00 013] 012! 0.00 010 0.08 78%
6 1-hexene 0.04] 0.00 0.06] 0.04| 0.00 0.05 0.03 81%
6 2.2-dimethylbutane 207] 233 2271 279! 260 2.28 2.39 11%
6 12 3-dimethvibutane 1431 1.59 1541 1951 191 1.62 1.67 13%
6 2-methyl-2-pentene 0.00] 0.00 0.00] 0.00f 0.00 0.02 0.00 245%
6 2-methvipentane 4761 386 5205l 6481 478 567 513 17%
6 3-methyl-1-pentene 0.06] 0.00 0.04] 0.06| 0.00 0.03 0.03 86%
6 3-methvicvclopentene 0,001 0,00 0001 000l _0.00 0.02 0.00 245%
6 13-methvlpentane 3.00 S.A\_ 353.26 4.11| 2.87 3.54 3.32 14%




3} 4-methvl-1-pentene 0.001 000 Q051 0081 0.00 0,02 0,03 133%
6 ]4-methyl-trans-2-pentene 0.02] 0.00 0.00] 0.05| 0.00 0.02 0.02 132%
(&} benzene 6491 846 5751 4791 12.89 5,40 220 43%)]
6 |Jcis-2-hexene 0.00] 0.00 0.00] 0.00] 0.00 0.01 0.00 245%
6} cyclohexane 0591 0.00 0701 0831 091 0.76 0.63 52%
6 Jcvclohexene 0.04] 0.00 0.05] 0.08] 0.00 0.04 0.04 88%
6 hexaldehyde 0071 000 0.00! 0.00] 0.00 0.00 0.01 245%
6 methylcyclopentane 2.19] 2.33 2.46] 2.96| 2.82 2.69 2.58 12%
6} n-hexane 0701 132 0821 104! 1.46 0.86 1.03 29%
6] frans-2-hexene 0.001 000 0001 0001 0.00 0,02 0,00 245%
6 |trans-3-hexene 0.04] 0.00 0.00] 0.00] 0.00 0.02 0.01 167%
7 1-c-3-dimethvicvclopentane 0.001 000 0291 0371 0.00 032 016 111%
7 1-t-2-dimethylcyclopentane 0.28] 0.00 0.00] 0.00f 0.00 0.10 0.06 179%
7 1-t-3-dimethvicyclopentane 0281 000 0311 039 0.00 034 022 79%
7 ]2.2.3-trimethylbutane 0.00] 0.00 0.00] 0.00] 0.00 0.03 0.01 245%
Z 2.3-dimethylpentane 1.051 1.59 0681 094] 1.23 0.82 1.05 31%
Z 2.4-dimethyl-2-pentene 0111 000 0101 0131 0.00 010 0,07 79%
7 ]2.4-dimethylpentane 0.41] 0.00 0.47] 0.62] 0.00 0.51 0.34 80%
Z 2-methvl-2-hexene 0001 000 0001 0041 000 0.00 001 2459
7 |2-methylhexane 0.00) 1.27 1.19] 1.58] 1.55 1.30 1.15 51%
Z 3.3-dimethvlpentane 0.031 000 0001 0001 0.00 0,00 0,01 245%
7 ]3.4-dimethyl-1-pentene 0.03] 0.00 0.00] 0.00] 0.00 0.00 0.01 245%
Z 3-ethvlpentane 0.09] 0.00 0421 053] 0.00 0.33 023 100%
7 |3-methylhexane 1.16] 1.43 1.26] 1.67] 2.19 1.43 1.52 24%
7 benzaldehvde 0701 137 0.00] 000! 0.00 012 037 154%
Z cis-2-heptene 0001 000 0001 000! 000 0.01 0.00 245%
7 ethylcyclopentane 0.00] 0.00 0.13] 0.17| 0.00 0.00 0.05 157%
Z methvicyclohexane 0801 122 0911 1161 1.23 1.02 1.06 17%
7 In-heptane 0.83] 1.00 0.91] 1.20] 1.18 1.05 1.03 14%
Z tolyene 6931 804 8221 724 788 8,44 779 8%
7 |trans-2-heptene 0.00] 0.00 0.00] 0.00f 0.00 0.03 0.01 245%
8 11 .1-methylethylcyclopentane 0.071 0.00 010! 0.07] 0.00 0.09] 0.06 80%
8 1.2 4-trimethylcyclopentene 0.18] 0.00 0.13] 0.17| 0.00 0.20 0.11 80%
8 1-octene 0.05] 0.00 Q.05 0.00] 0.00 0.06 0.03 110%
8 1c.2t 3-trimethvilcvclopentane 0071 000 008l 04101 0.00 0.09 0.06 79%
8 ]2.2.4-trimethylpentane 1.72] 2.33 1.76] 2.52] 1.73 2.12 2.03 17%
8 2 2-dimethvlhexane 0051 000 Q0121 017! 000 0.08 007 96%
8 ]2.3.4-trimethylpentane 0.63] 1.11 0.62] 0.95] 1.23 0.79 0.89 28%
8 2.3-dimethylhexane 0281 0.00 0291 047] 0.00 0.33 0.23 83%
8 ]2.4-dimethylhexane 0.43] 0.00 0.42] 0.57] 0.00 0.53 0.33 79%
8 2 5-dimethylhexane 040} 000 0321 046] 0.00 050 028 80%
8 ]|2-methylheptane 0.43] 0.00 0.46] 0.65| 0.00 0.56 0.35 81%
8 3.3-dimethylhexane 0.00} 0.00 0041 007] 0.00 0.00 0.02 163%
8 3.4-dimethvlhexane 0101 000 0091 0131 0.00 011 0,07 80%
8 |3-methylheptane 0.61] 0.00 0.57] 0.79] 0.00 0.70 0.45 79%
8 4-methvlheptane. 0201 000 0201 0281 000 Q24 015 80%
8 |]c-1.2-dimethylcyclohexane 0.05] 0.00 0.04] 0.00f 0.00 0.00 0.02 156%
8 cis-1 . 3-dimethvlcvclohexane 0211 000 0231 030] 0.00 026 017 80%
8 Icis-2-octene 0.04] 0.00 0.00] 0.00] 0.00 0.00 0.01 245%
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8 ethvlbenzene 1221 249 1.451 1531 1.59 0.03 1.39 57%
8 ethylcyclohexane 0.08] 0.00 0.07] 0.10f4 0.00 0.11] 0.06 81%
8 m-xvlene 0,031 799 5321 5831 743 6.801 557 52%
8 n-octane 0.31] 0.00 0.34] 0.48] 1.00 0.41] 0.42 77%
8 o-xylene 1.72] 354 192] 2001 355 2.38] 253 32%
8 styrene 0.04] 0.00 0.29] 0.04} 0.00 0.06] o0.07 153%
8 i-1-methyl-3-ethvicyclopentane 0.08] 0.00 014} 0121 0.00 011 0.08 82%
8 Jtolualdehyde 0.41] 0.95 0.00} 0.00§} 0.00 0.07] 0.24 161%
8 frans-1.3-dimethylcyclohexane 0.121 0.00 0.13] 0181 0.00 0.15 0.10 80%
8 frans-1.4-dimethvicvclohexane 0,091 000 0001 0121 0.00 011 0.07 79%
8 Jtrans-2-octene 0.03] 0.00 0.00] 0.00§} 0.00 0.04] 0.01 157%
9 1.2 .3-trimethvibenzene 044) 1232 0331 0501 0.00 0.38 0.50 89%
9 1.2 4-trimethylbenzene 1.84] 6.03 161)] 2.12] 556 2.79] 333 59%
9 1.3.5-trimethylbenzene 0.68] 1.85 0611 0791 2.00 0961 1.15 54%
9 1.3.5-trimethylcyclohexane 0.08] 0.00 0.08] 0.11] 0.00 1.77] 0.34 206%
9 1-methyl-3-ethylbenzene 1.19] 312 1.181 1.49] 2.82 1.68 1.91 44%
9 1-methvl-4-ethvlbenzene 0521 1.80 0511 0661 132 071 092 57%
9 1-methyl-4-ethylcyclohexane 0.03] 0.00 0.00] 0.05} 0.00 0.03] 0.02 117%
9 2.2 A-trimethylhexane 0001 000 0.001 0001 000 0.03 001 245%
9 2.2 5-trimethylhexane 0.24] 0.00 0.25] 0.37] 0.00 0.33] 0.20 81%
9 2.3.5-trimethvihexane 0051 000 0051 0081 000 Q06! 004 82%
9 2.3-dimethylheptane 5.32] 0.00 0.00] 0.00f} 0.00 0.00] 0.89 245%
9 2.4 A-trimethylhexane 0.02] 0.00 0.001 007 0.00 004! 002 132%
9 2.4-dimethylheptane 0.06] 0.00 0.08] 0.12} 0.00 0.07] 0.06 86%
9 2.6-dimethylheptane 0.10] 0.00 0101 014} 0.00 0.06] 0.07 86%
9 2-methvioctane 0.001 000 0181 0008 000 0.00! 003 245%
9 3.5-dimethylheptane 0.14] 0.00 0.18] 0.24] 0.00 0.10] 0.11 88%
9 3-methvloctane 0231 000 0231 0331 000 0291 018 80%
9 4-methyloctane 0.30] 0.00 0.14] 0.24} 0.00 0.38] 0.18 89%
9 indan 0151 000 0121 0201 000 0.19 011 82%
9 isopropylbenzene (cumene) 0.09] 0.00 0.09] 0.11] 0.00 0.12] 0.07 79%
9 n-nonane 0.15] 0.00 0151 0211 0.00 019! 0412 80%
9 n-propylbenzene 0.33] 0.00 0.30] 0.44] 0.00 0.43] 0.25 80%
9 o-ethvltoluene 043] 132 042 0731 1.32 0.60 0.80 52%
10 11.2.3 4-tetramethvlbenzene 0111 000 0041 0081 000 0071 005 89%
10 11.2.3.5-tetramethylbenzene 0.15] 1.00 0.11] 0.18] 0.96 0.28] 0.45 93%
10 11.2.4 5-tetramethvibenzene 0001 1.16 0081 0141 000 Q22! 027 167%
10 }1.2-diethylbenzene (ortho) 0.04] 0.00 0.00] 0.00] 0.00 0.04] 0.01 155%
10 11.2-dimethyl-3-ethylbenzene 0.09] 0.00 0.05] 0.08) 0.00 010 0.05 84%
10 }1.2-dimethyl-4-ethylbenzene 0.26] 1.16 0.19] 0.30] 1.09 0.36] 0.56 79%
10 11 3-diethylbenzene (meta) 0141 0.00 Q091 0131 0.00 0.16 0.09 82%
10 ]1.3-dimethyl-2-ethylbenzene 0.07] 0.00 0.05] 0.08] 0.00 0.11] 0.05 86%
10 11.3-dimethyl-4-ethylbenzene 0171 0.00 0111 017 0.00 0241 012 85%
10 11 3-dimethvl-5-ethvlbenzene 0351 127 0261 0331 1.05 0491 063 66%
10 ]1.4-diethylbenzene (para) 0.14] 0.00 0.11) 0.21} 0.00 0.19] 0.11 84%
10 11 .4-dimethvl-2-ethvlbenzene 0201 000 0141 0208 000 0271 014 83%
10 J1-methyl-2-isopropylbenzene 0.07] 0.00 0.00} 0.09] 0.00 0.08] 0.04 111%
10 11-methyl-2n-propylbenzene 0.10] 0.00 0071 012] 0.00 0121 0.07 82%
10 )1-methvl-3-isopropvilbenzene 0.06] 0.00 0.00] 0.14] 0.00 0.07] 0.05 126%
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10 11-methvl-3n-propvibenzene 0401 132 0251 0431 128 0481 069 69%
10 J1-methyl-4-isopropylbenzene 0.04] 0.00 0.00] 0.04)1 0.00 0.04] 0.02 110%
10 12.2.4-trimethviheptane 0031 000 0,001 0051 0,00 0,04 0.02 114%
10 J}2.2-dimethyloctane 0.04] 0.00 0.07] 0.10] 0.00 0.01] 0.04 113%
10 12 3-dimethvloctane 0,031 000 0,001 0001 0,00 0.05 0.01 162%
10 J}2.4-dimethyloctane 0.21] 0.00 0.00] 0.06] 0.00 0.19] 0.08 129%
10 12 5-dimethvlociane 0041 000 0051 0071 000 0.05 0.04 8290
10 ]2.6-dimethyloctane 0.06] 0.00 0.06] 0.09] 0.00 0.07] 0.05 81%
10 12-methylindan 0,001 0,00 0.041 0.08] 0.00 0.14 0.04 132%
10 J2-methylnonane 0.18] 0.00 0.23] 0.13] 0.00 0.30] 0.14 87%
10 13 3-dimethyloctane 005! 000 0051 0071 0.00 0.06 0.04 80%
10 J4-methylindan 0.09] 0.00 0.00] 0.00] 0.00 0.00] 0.02 245%
10 15-methylindan 0,041 0.00 0.00]1 0.06] 0.00 012 0.04 131%
10 lisobutvlbenzene 0021 000 0.001 0001 0.00 0.03 0.01 159%
10 ]n-decane 0.04] 0.00 0.05] 0.15] 0.00 0.07] 0.05 108%
10 __Inaphthalene 0041 1006 0,051 0001 0.00 0,04 020 213%
10 J]sec-butylbenzene 0.00] 0.00 0.00) 0.00} 0.00 0.05] 0.01 245%
11 _1l-ethvl-2n-propvlbenzene 0041 000 0001 0001 000 0.00 0.01 245%|
11 }J1-methyl-2-n-butylbenzene 0.07] 0.00 0.00] 0.00] 0.00 0.08] 0.03 155%
11 11-methyl-2-tert-butylbenzene 0211 000 0.001 0.00] 0.00 0.00 0.04 245%
11 In-pentylbenzene 0.05] 0.00 0.00] 0.00}] 0.00 0.00 0.01 245%
11 In-undecane 0,001 000 0.001 000l 0.00 0.02 0.00 245%
12 }1.3-dipropylbenzene 0.04] 0.00 0.00) 0.00}] 0.00 0.05] 0.02 156%
12 11-(1.1-dme)-3.,5-dmbenzene 0211 000 0.001 0.00] 0.00 0.00 0.04 245%
12 JIn-dodecane 0.00] 0.00 0.00] 0.00] 0.00 0.03] 0.01 245%
13 12 .2 5-triethylheptane 0041 000 0111 0151 0.00 0.09 0.07 95%

sum 99,981 99,991 100,011 99,971 99,961 100,031 9999

Mass (mg/mi) 788 19 461] 498 22] 1415]533.83 98%

MIR 3.57] 3.86 3.97] 3.45] 3.72 3.721 3.72 5%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
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(MTBE, Start Emissions, Weight Percent)

Table 19. Exhaust Gasoline Organic Gas Species Test Results.

NAME VEH1 VEH2 VEH3 VEH4 VEH5 MEAN CoVv

ethane 0.73 1.98 0.88 0.77 0.12 0.90 75%
propane 0.03 017 0.06 0.06 0.01 0.07 92%
butanes 0.30 0.14 0.56 0.79 0.65 0.49 54%
pentanes 5.88 0.00 6.85 9.42 9.26 6.28 61%
c6+ br-alkanes 31.19 10.87 25.83 37.25 37.80 28.59 39%
c6+ n-alkanes 3.96 1.65 3.39 497 507 381 37%
ethepe 8.30 14,54 822 5.38 1.66 .62 62%
propene 3.33 6.39 3.89 2.65 0.91 3.43 58%
1.3-butadiene 0.66 1.09 047 047 023 0.59 50%
c4+ alkenes 5.75 5.89 7.67 6.32 3.16 5.76 28%
acetvlene 9.65 13.49 2.43 237 2.32 6.05 86%
alkynes 0.22 0.94 0.16 0.26 0.22 0.36 91%
benzene 172 5.46 2.76 2.73 1.26 2.79 B8%
toluene 6.89 9.04 7.34 6.57 6.67 7.30 14%
c8+ aromatics 10.33 22.14 20.85 15.28 17.98 17.32 27%
formaldehvde 0.86 0.00 1.32 074 032 0.65 78%
acetaldehyde 0.37 0.00 0.50 0.36 0.16 0.28 71%
c3+aldehvdes 075 0.38 074 024 023 0.47 55%
MTBE 7.09 4.62 3.16 1.85 10.73 5.49 64%
ethanol

c3+ alcohols 1.65 0.97 2.16 0.98 0.90 1.33 42%
ketones 0.15 0.06 0.48 0.28 024 024 65%
styrenes 0.19 0.18 0.17 0.22 0.06 0.16 39%
isoprene 0.00 0.00 0.10 0.05 0.03 0.04 118%
sum 100.00 100.00 100.00 100.00 100.00 100.00

Mass (ma/mi) 3399 1714 1564 3773 6320 3354 57%
MIR 3.12 4.36 3.92 3.17 2.74 3.47 19%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).

The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).

Start emissions are represented by Bag 1 minus Bag 3 of Unified Cycle.
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Table 20. Exhaust Gasoline Organic Gas Species Test Results.

(NonOxy, Start Emissions, Weight Percent)

NAME VEH1 VEH2 VEH3 VEH4 | VEH5 VEH6 VEH7 | MEAN CoVv
ethane 0.59 1.40 0.78 0.62 0.20 0.79 0.68] 0.72 49%
propane 0.05 0.07 0.02 0.05 0.01 0.07 0038l 005 52%
butanes 0.37 0.10 0.51 0.60 0.72 0.67 0.88] 0.55 47%
pentanes 827 6.69 857 10.40 10.48 11.31 7.00] 896 20%
c6+ br-alkanes 32.33 22.30] 31.39 40.47 40.13 31.33 23.85| 31.69 22%
c6+ n-alkanes 321 225 2.66 378 389 2.68 240 298 22%
ethene 815 10.08 807 577 2.49 6.80 299 _7.05 34%
propene 2.74 4.75 4.40 2.78 1.22 4.70 4.70] 3.61 38%
1.3-butadiene 048 063 023 043 018 078 Q0711 0.49 47%
c4+ alkenes 5.46 5.02 5.43 4.10 1.99 6.23 6.00] 4.89 30%
acetvlene 10.64 11.17 2.51 2.29 3.60 3.65 13.411 675 71%
alkynes 0.18 0.36 0.26 0.10 0.25 0.11 0.80] 0.30 82%
benzene 182 403 2.40 294 1.16 1.83 206 2232 40%
toluene 9.98 11.34 11.00 10.07 10.69 10.37 9.06| 10.36 7%
c8+ aromatics 12.97 19.23 18.94 13.99 21.96 14.75 17.211 17.01 19%
formaldehvde 0.88 0.00 1.04 034 022 1.46 0738l 067 76%
acetaldehyde 0.47 0.00 0.51 0.21 0.12 0.70 0.59] 0.37 70%
c3+aldehvdes 061 022 067 025 014 097 056l 049 61%
MTBE 0.21 0.01 0.07 0.08 0.11 0.07 0.12] 0.10 67%
Ethanol 0.00 0.00 0.00 0.00 0.00 0.00 031! 0.04 265%
c3+ alcohols 0.00 0.20 0.00 0.14 0.24 0.00 0.00] 0.08 130%
ketones 0.29 0.00 0.39 017 0.09 0.48 044 027 69%
styrenes 0.22 0.12 0.15 0.26 0.10 0.26 0.25] 0.19 36%
isoprene 0.08 0.02 0.00 015 0.01 0.00 011! 0.05 113%
sum 100,001 100001 100001 100,001 100001 100001 100.001100.00
Mass (mg/mi) 5662 3042 1487 6720 5774 1574 6432] 4384 52%
MIR 3.22 3.82 3.74 3.05 3.07 3.56 3.66] 3.45 9%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.

MIR means Maximum Incremental Reactivity (g ozone/g NMOG).

Start emissions are represented by Bag 1 minus Bag 3 of Unified Cycle.
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Table 21. Exhaust Gasoline Organic Gas Species Test Results.

(Et2.0%, Start Emissions, Weight Percent)

NAME VEH1 VEH3 VEH4 VEH5 VEH6 VEH7 MEAN cov
ethane 0.79 0.84 0.74 0.31 0.88 0.64 0.70] 30%
propane 0.06 0.07 0.07 0.00 0.08 0.05 0.06 b2%
butanes 0.19 0.25 0.33 0.38 0.53 0.24 0.32] 38%
pentanes 411 6.29 6.55 6.43 [oWeYi4 569 K17 16%
c6+br-alkanes 34.27 27.85 43.14 35.54 25.71 30.41 32.82] 19%
c6+n-alkanes 2.33 2.50 3.82 3.32 2.18 2.60 2.79 23%
ethene 10,94 824 581 3.93 10.4 8.43 7.96 34%
propene 4.03 4.37 2.79 1.99 5.36 3.88 3.74] 32%
1.3-butadiene Q.73 0.09 032 018 Q75 117 Q54| 77%
c4+alkenes 4.53 3.46 2.63 1.95 4.32 5.06 3.66] 33%
acetvlene 933 3.33 1.79 352 6.04 918 b.53 b8%
alkynes 0.81 0.13 0.21 0.30 0.50 0.22 0.36] 69%
benzene 2.52 2.81 3.37 1.56 3.34 2.10 2.62 27%
toluene 7.57 8.32 8.51 8.32 8.11 7.30 8.02 6%
c8+aromatics 11.961 2514 16.74 26.03 22.07 18.95 20151 27%
formaldehvde 0,66 1.10 0.48 0.90 1.24 0.64 0841 35%
acetaldehyde 0.85 0.96 0.53 0.80 1.16 0.46 0.79] 33%
c3+aldehvdes 067 Q.65 0.30 0.50 094 028 Q561 450
MTBE 0.05 0.05 0.16 0.18 0.05 0.09 0.10] 61%
ethanol 2.61 3.00 099 311 0.00 1.61 1.89 66%
c3+ alcohols 0.45 0.00 0.27 0.37 0.00 0.22 0.22] 85%
ketones 0.29 031 022 027 0.38 010 0.26 37%
styrenes 0.23 0.19 0.21 0.04 0.36 0.43 0.24] 56%
isoprene 0.02 0.03 0.02 0.04 0.06 025 0.071 1259%
sum 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Mass (mag/mi) 788 19 461 498 22 1415 533.83] 98%
MIR 3.57 3.86 3.97 3.45 3.72 3.72 3.72 5%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).
The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
Start emissions are represented by Bag 1 minus Bag 3 of Unified Cycle.
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Table 22. Exhaust Gasoline Organic Gas Species Test Results.

(MTBE, Start Emissions, Weight Percent)

CNUM CHEMNAME VEH1 VEH2 VEH3 VEH4 | VEH5 | MEAN | COV
1 Jformaldehyde 0.86 0.00 1.32 0.74 0.32 0.65] 78%
1 methyl alcohol 1.65 097 2.16 098 0.90 1.331 42%
2 lacetaldehyde 0.37 0.00 0.50 0.36 0.16 0.28] 71%
2 acetvlene 9.65 13.49 2.43 2.37 2.32 6.05 86%
2 Jethane 0.73 1.98 0.88 0.77 0.12 0.90] 74%
2 ethylene 8.30 14,54 8.22 538 1.66 1.62 62%
3 1.2-propadiene 0.45 054 028 0.00 0.00 0251 100%
3 1-propyne 0.00 0.70 0.00 0.18 0.14 0.20] 145%
3 acetgne 011 0.06 0.45 026 016 0211 719
3 lacrolein (2-propenal) 0.13 0.00 0.00 0.00 0.00 0.03] 200%
3 propane 0.03 017 0,06 0,06 001 0,07 86%
3 |propionaldehyde 0.10 0.07 0.21 0.10 0.07 0.11] 55%
3 propvlene 3.33 6.39 3.89 2.65 091 3.43 58%
4 ]1.2-butadiene 0.00 0.00 0.00 0.03 0.02 0.01] 200%
4 1.3-butadiene 0.66 1.09 047 047 023 059 B4%
4 1.3-butadivne 0.00 0.06 0.00 0,02 0,02 0,021 150%
4 |1-butene 0.71 0.76 1.06 0.37 0.20 0.62] 55%
4 2-butvne. 0.00 0.00 0.09 0.00 001 0,021 200%
4  |2-methyl-2-propenal 0.09 0.00 0.09 0.07 0.03 0.06] 67%
4 butyraldehvde 0.00 0.00 0.02 0.00 0.00 0.00 n/a
4 |cis-2-butene 0.16 0.27 0.50 0.14 0.07 0.23] 74%
4 crotonaldehyde 0.08 0.04 0.08 0.05 0.04 0.06 33%
4 lisobutane 0.06 0.14 0.13 0.00 0.00 0.07] 100%
4 isobutene 2.10 277 3.24 382 0.95 2.58] 43%
4 methyl ethvl ketone (MEK) 0.04 0.00 0.04 0.02 0.08 0041 750%
4 In-butane 0.24 0.00 0.43 0.79 0.65 0.42] 76%
4 frans-2-butene 021 0.35 0,46 019 0,09 026 b49%
4 |vinylacetylene 0.22 0.18 0.07 0.07 0.06 0.12] 58%
5 1-pentene 0.10 0.09 016 0.09 0.07 010 30%
5 ]2.2-dimethylpropane 0.00 0.00 0.00 0.00 0.01 0.00 n/a
I3} 2-methvl-1-butene 023 022 0.18 0.02 0.03 014] 71%
5 ]2-methyl-2-butene 0.27 0.00 0.12 0.22 0.25 0.17] 65%
B 3-methyl-1-butene 0.08 0.07 012 0.05 0.03 0071 43%
B cis-2-pentene 007 0.05 011 0,07 0,07 007 29%
5 cvclopentane 0.31 0.00 0.31 0.41 0.43 0.29] 59%
15} cvclopentene 0.10 0.09 017 0.06 0.06 Q001 440
5 isopentane 3.86 0.00 4.50 6.22 5.94 4.10] 61%
B isoprene 0.00 0.00 010 0.05 0.03 0,041 100%
5 lisovaleraldehyde 0.00 0.00 0.00 0.00 0.03 0.01] 200%
[} methyl t-butyl ether (MTBE) 7.09 462 3.16 1.85 10.73 549 64%
15} n-pentane 1.72 0.00 2.04 279 2.89 1.89 62%
5 Jtrans-1.3-pentadiene 0.09 0.00 0.00 0.00 0.00 0.02] 200%
o) {rans-2-pentiene 012 0.08 017 011 015 013 23%
6 |1-hexene 0.07 0.05 0.11 0.06 0.05 0.07] 29%
6] 2.2-dimethvibutane 007 0.00 0,07 0,08 010 0,06 67%
6 ]2.3-dimethvilbutane 0.66 0.00 0.58 0.85 0.92 0.60] 60%
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6 __12-methvl-1-pentene 0.00 0.00 0.00 0.03 0.02 0.011 20000
6 |2-methyl-2-pentene 0.13 0.06 0.08 0.06 0.05 0.07] 43%
4] 2-methvlpentane 2.72 034 2.31 332 367 2471 B30
6 13.3-dimethyl-1-butene 0.00 0.01 0.00 0.00 0.01 0.00 n/a
6 3-methvl-1-pentene 0.00 0.00 0.07 0.04 0.03 0.03] 100%
6 13-methylcyclopentene 0.08 0.05 0.06 0.04 0.03 0.05] 40%
6 13-methylpentane 1.76 024 1.46 210 2.30 1571 52%
6 l4-methyl-1-pentene 0.10 0.00 0.08 0.05 0.03 0.05] 80%
6 4-methyl-cis-2-pentene 0.00 0.00 0.03 0.00 0.00 0.011 100%
6 l14-methvl-trans-2-pentene 0.00 0.01 0.03 0.03 0.03 0.021 10000
6 benzene 1.72 5.46 2.76 2.73 1.26 2.79] 58%
6_lIcis-2-hexene 0.00 0.02 0.04 0.03 0.04 0031 67%
6 Jcyclohexane 1.01 0.32 0.76 1.07 1.13 0.86] 38%
6 cyclohexene 0.07 0.07 0.07 0.04 0.05 0.06] 17%
6 |methylcyclopentane 2.52 0.74 1.93 2.73 2.92 217l 41%
6 n-hexane 1.87 0.45 1.54 2.20 2.46 1.70 469%
6 __lrans-2-hexene 0.07 0.03 0.06 0.05 0.08 0,061 339%
6 Jtrans-3-hexene 0.00 0.00 0.04 0.03 0.05 0.03] 67%
7 1-c-3-dimethvicvclopeniane 0.86 034 061 0.88 0.90 0721 339%
7 11-t-2-dimethylcyclopentane 0.00 0.04 0.00 0.00 0.00 0.01] 200%
Z 1-i-3-dimethvicvclopentane 0.95 034 066 095 1.01 0781 36%
7 12.2.3-trimethylbutane 0.00 0.00 0.00 0.04 0.05 0.02] 150%
7 12 3-dimethylpentane 1.49 0.33 0.99 1.45 1.49 1.151 44%
7 ]2.4-dimethyl-1-pentene 0.00 0.00 0.02 0.01 0.02 0.01] 100%
7 2. 4-dimethyl-2-pentene 0.00 0.01 0.06 0.06 0.06 0.04] 759%
7 2.4-dimethvlpentane 084 020 062 0.90 1.00 Q711 4509
7 12-methyl-2-hexene 0.08 0.04 0.03 0.03 0.01 0.04] 50%
7 2-methvl-trans-3-hexene 0.00 0,01 0.00 0.00 0.00 0.00 n/a
7 |2-methylhexane 1.86 0.58 1.32 2.01 2.25 1.60] 42%
Z 13 3-dimethvipentane 0.00 0.01 0.00 0.02 0.01 0.011 10009
7 13.4-dimethyl-1-pentene 0.00 0.00 0.02 0.00 0.00 0.01] 100%
7 3-ethyl-2-pentene 0.00 0.04 0.00 0.01 0.00 0.011 2009%
7 |3-ethylpentane 1.17 0.36 0.80 1.16 1.19 0.94] 38%
7 13-methyl-cis-2-hexene 0.14 0.00 0.00 0.05 0.03 0.04] 150%
7 _13-methvl-tfrans-3-hexene 0.00 0.00 0.00 0.02 0.01 0.011 10000
7 13-methylhexane 2.06 0.62 1.43 2.11 2.24 1.69] 40%
7 4-methyvl-frans-2-hexene 0.00 0.00 0.00 0.03 0.04 0.011 2000%
7 benzaldehyde 0.35 0.26 0.33 0.01 0.06 0.20] 80%
7 Jcis-2-heptene 0.00 0.02 0.04 0.04 0.06 0.03] 67%
7 Jethylcyclopentane 0.35 0.00 0.26 0.37 0.38 0.27] 59%
7 methylcyclohexane 2.18 0.88 1.54 222 227 1.82]1 33%
7 n-heptane 1.36 0.51 0.95 141 1.48 1.14] 36%
7 toluene 6.89 9.04 7.34 657 6.67 7.30] 149%
7 frans-2-heptene 0.00 0.00 0,04 0.05 007 0.031 1009%
7 Jtrans-3-heptene 0.16 0.02 0.04 0.07 0.08 0.07] 71%
8 1.1-methvlethvicvclopentane 015 0.07 014 018 018 0151 339%
8 ]1.2 4-trimethylcyclopentene 0.26 0.13 0.19 0.28 0.29 0.23] 30%
8 1-octene 012 0.06 010 014 013 011] 27%
8 |ic.2t 3-trimethvlcvclopentan 0.19 0.08 0.14 0.21 0.21 0.17] 29%
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8 122 4-trimethvipentane 2.44 062 172 2.56 2.60 1991 429%
8 ]2.2-dimethylhexane 0.21 0.09 0.16 0.22 0.22 0.18] 33%
8 2.3.4-frimethvipentane 1.11 0.30 087 1.28 1.26 0961 439%
8 ]2.3-dimethylhexane 0.43 0.15 0.37 0.49 0.48 0.38] 37%
8 124 4-frimethyl-2-pentene 0.00 0.00 0.00 0.01 0.01 0.00 n/a
8 12.4-dimethylhexane 0.70 0.26 0.52 0.69 0.64 0.56] 32%
8 12 5-dimethylhexane 0.48 034 0.36 0.61 0.63 0.48] 29%
8 |2-methylheptane 0.67 0.34 0.57 0.86 0.81 0.65] 32%
8 13 3-dimethylhexane 0.00 0.00 0.03 0.05 0.04 0.02] 100%
8 3.4-dimethvlhexane 012 0.06 012 015 014 012 33%
8 13-methylheptane 0.72 0.40 0.63 0.95 0.92 0.72] 31%
8 l14-methviheptane 025 012 022 032 031 0241 330%
8 |]c-1.2-dimethylcyclohexane 0.00 0.04 0.06 0.10 0.10 0.06] 67%
8 cis-1,3-dimethylcyclohexane 031 017 027 0.38 037 0.30] 30%
8 |cis-2-octene 0.07 0.04 0.00 0.01 0.02 0.03] 100%
8 lethylbenzene 1.26 1.80 1.81 1.31 151 1541 17%
8 lethvicvclohexane 010 0.07 010 014 013 011l 27%
8 m-xylene 4.20 7.44 6.44 4.96 6.01 5.81] 22%
8 n-ociane 0.40 026 0.40 0.60 0.56 Q441 329%
8 Jo-xvlene 1.38 2.39 2.25 1.78 2.02 1.96] 20%
8 stvrene 019 018 017 Q22 0.06 0.16 38%
8 lt-1-methyl-3-ethylcyclopenta 0.15 0.09 0.26 0.20 0.21 0.18] 33%
8 ltolualdehyde 0.00 0.00 0.00 0.00 0.00 0.00 n/a
8 |trans-1.3-dimethylcyclohexan 0.17 0.09 0.16 0.22 0.22 0.18] 28%
8 frans-1.4-dimethylcyclohexan 011 0.05 0.00 013 013 0.10] 30%
8 lrans-2-octene 0.00 0.04 0.05 0.06 0.06 0.04] 7590
8 Jtrans-4-octene 0.00 0.00 0.00 0.00 0.07 0.01] 300%
9 1.2.3-trimethvibenzene 014 0.49 047 032 037 0361 39%
9 1.2 4-trimethylbenzene 0.85 2.41 2.28 1.52 1.92 1.80] 35%
9 1.3.5-trimethvibenzene 033 0.89 084 057 071 0671 33%
9 1.3 5-trimethylcyclohexane 0.00 0.06 0.07 0.11 0.09 0.07] 57%
9 1-methyl-3-ethylbenzene 0.78 1.72 1.75 112 1.33 1341 31%
9 11-methyl-4-ethylbenzene 0.34 0.74 0.74 0.47 0.59 0.58] 31%
9 1-methyl-4-ethylcyclohexane 0.00 0.05 0.05 0.09 0.07 0.05] 60%
9 l-nonene 0.00 0.00 0.03 0.05 0.04 0.021 100%
9 2.2 4-trimethylhexane 0.00 0.04 0.07 0.03 0.11 0.05] 80%
9 122 b-trimethvihexane 0.47 024 0.58 064 056 0501 3200
9 )2.3.5-trimethylhexane 0.09 0.05 0.14 0.14 0.12 0.11] 36%
9 12 3-dimethylheptane 0.00 0.00 0.00 0.02 0.02 0.01] 100%
9 12 4.4-trimethylhexane 0.00 0.02 0.06 0.06 0.07 0.04] 75%
9 2.4-dimethylheptane 0.26 0.05 0.00 013 011 0.13] 62%
9 ]2.6-dimethylheptane 0.16 0.12 0.19 0.29 0.24 0.20] 35%
9 2-methyloctane 0.00 0.00 0.00 041 0.45 0171 141%
9 13 5-dimethvlheptane 027 012 0.33 0.50 0.40 0321 44%
9 |3-methyloctane 0.21 0.22 0.33 0.52 0.41 0.34] 38%
9 __l4-methvloctane 033 029 Q.45 0.30 012 0301 40%
9 indan 0.09 0.24 0.30 0.20 0.24 0.21] 38%
9 isopropylbenzene (cumene) 0.06 0.08 011 012 011 0.00] 229
9 n-nonane 0.15 0.21 0.28 0.44 0.33 0.28] 39%
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9 n-propvibenzene 0.19 031 037 0.33 0.36 0311 2308
9 Jo-ethyltoluene 0.24 0.53 0.54 0.39 0.41 0.42] 29%
10 11.2. 3 4-teframethvibenzene 0.00 013 0.04 0.03 0.01 0,041 125%
10 J1.2 3.5-tetramethylbenzene 0.00 0.14 0.15 0.09 0.11 0.10] 60%
10 11.2.4 5-tetramethylbenzene 0.00 0.03 012 0.07 0.15 0.07] 86%
10 J1.2-diethylbenzene (ortho) 0.00 0.04 0.04 0.02 0.03 0.03] 67%
10 11.2-dimethyl-3-ethylbenzene 0.00 0.10 0.07 0.06 0.06 0.06] 67%
10 11.2-dimethvl-4-ethvlbenzene 0.08 027 034 019 025 0231 439
10 J1.3-diethylbenzene (meta) 0.04 0.16 0.15 0.09 0.10 0.11] 45%
10 _11.3-dimethvl-2-ethvlbenzene 0.00 0.07 007 0.08 0.06 0061 5Q0%
10 ]1.3-dimethyl-4-ethylbenzene 0.04 0.20 0.18 0.10 0.12 0.13] 46%
10 11.3-dimethyl-5-ethylbenzene 0.12 041 0.40 022 0.28 029] 41%
10 J1.4-diethylbenzene (para) 0.05 0.14 0.17 0.14 0.16 0.13] 38%
10 11.4-dimethyl-2-ethylbenzene 0.05 021 021 014 0.15 0.15] 47%
10 J1-methyl-2-isopropylbenzene 0.00 0.06 0.06 0.07 0.04 0.05] 60%
10 11-methyl-2n-propylbenzene 0.00 0.08 011 011 0.09 0.08] 63%
10 1l-methvl-3-isopropvibenzene 0.00 0,05 0.05 0.05 0.05 0041 b0%
10 J1-methyl-3n-propylbenzene 0.08 0.33 0.32 0.28 0.28 0.26] 38%
10 _1l-methvl-4-isopropvlbenzene 0.00 0,04 0.05 0.07 0.05 0041 750
10 }2.2 4-trimethylheptane 0.00 0.03 0.04 0.07 0.05 0.04] 75%
10 12 2-dimethyloctane 0.06 0.05 011 018 019 0121 50%
10 ]2.3-dimethyloctane 0.00 0.03 0.04 0.06 0.00 0.03] 100%
10 12.4-dimethyloctane 0.00 0.19 014 0.16 0.13 0.12] 58%
10 12 5-dimethvloctane 0.00 0.04 0.09 015 011 0,081 75%
10 J2.6-dimethyloctane 0.00 0.09 0.10 0.17 0.12 0.10] 60%
10 _12-methvlindan 0.00 0.03 010 0.06 0.08 Q.05]1 _80%
10 J2-methylnonane 0.17 0.18 0.36 0.57 0.39 0.33] 52%
10 13.3-dimethyloctane 0.00 0.05 0.06 0.09 0.08 0.06] 67%
10 J4-methylindan 0.00 0.12 0.04 0.02 0.02 0.04] 125%
10 I15-methylindan 0.00 0.06 0.09 0.07 0.07 0.06] 50%
10 lisobutvlbenzene 0.00 0.01 0.03 0.05 0,04 0031 67%
10 Jn-decane 0.19 0.14 0.13 0.21 0.16 0.17] 18%
10 __Inaphthalene 0.00 001 0.06 007 0.06 0.04 /5%
11 J1-ethyl-2n-propylbenzene 0.00 0.04 0.04 0.03 0.03 0.03] 67%
11 J1-methyl-2-n-butylbenzene 0.00 0.07 0.02 0.02 0.07 0.04 75%
11 1l -methvl-2-tert-butvlbenzene 0.00 015 0.00 0.02 0.02 0,041 175%
11 In-pentylbenzene 0.00 0.03 0.03 0.00 0.02 0.02] 50%
11 __In-undecane 0,00 0,03 0.05 0.06 0,04 0041 50%
12 }1.3-dipropylbenzene 0.00 0.02 0.03 0.02 0.02 0.02] 50%
12 11-(1.1-dme)-3.5-dmbenzene 0.00 013 0.00 0.02 0.01 0.03]1 200%
12 |In-dodecane 0.00 0.03 0.00 0.03 0.02 0.02] 100%
13 12,2 5-triethylheptane 012 0.10 019 0.26 0.20 0171 41%

sum 100.06 99 94 99 95 99 92 99 991 _100.01

Mass (ma/mi) 3399 1714 1564 3773 6320 3354] 57%

MIR 3.12 4.36 3.92 3.17 2.74 3471 19%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).

The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
Start emissions are represented by Bag 1 minus Bag 3 of Unified Cycle.
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Table 23. Exhaust Gasoline Organic Gas Species Test Results.

(NonOxy, Start Emissions, Weight Percent)

CNUM CHEMNAME VEH1 | VEH2 | VEH3] VEH4 | VEH5 | VEH6 | VEH7 | MEAN| COV
1 formaldehyde 0.88 0.00] 1.04 0.34 0.22 1.46] 0.78 0.67 76%
1 methyl alcohol 0.00 0201 000 014 024 0001 000 0.08! 1300%
2 acetaldehyde 0.47 0.00] 0.51 0.21 0.12 0.70] 0.59 0.37 70%
2 acetylene 10.64] 11.17| 251 2.29 3.60 3651 1341 6.75 71%
2 ethane 0.59 1.40] 0.78 0.62 0.20 0.79] 0.68 0.72 49%
2 ethyl alcohol 0.00 0.00] 0.00 0.00 0.00 0.00] 031 0.04] 265%
2 ethvlene 8151 1008l 807 577 2.49 6801 799 2.05 34%
3 1.2-propadiene 0.25 0.42] 0.22 0.05 0.00 0.30] 0.00 0.18 92%
3 1-propvne 0.00 0,001 013 0.05 0.18 0.00] 058 013! 153%
3 acetone 0.25 0.00] 0.35 0.16 0.07 0.40] 0.40 0.23 69%
3 acrolein (2-propenal) 0.00 0,001 000 0.00 0.00 0041 000 0,011 265%
3 propane 0.05 0.07] 0.02 0.05 0.01 0.07] 0.08 0.05 52%
3 propionaldehyde 017 013! 018 0.08 0.06 034! 022 017 56%
3 propylene 2.74 4.75] 4.40 2.78 1.22 470 4.70 3.61 38%
4 1.2-butadiene 0.00 0.00] 0.00 0.16 0.01 051] 005 01! 182%
4 1.3-butadiene 0.48 0631 023 0.43 0.18 078l 071 0.49 47%
4 1.3-butadiyne 0.06 0.08] 0.00 0.00 0.01 0.00] 0.07 0.03] 114%
4 1-butene 047 0601 1.03 032 013 070l 078 Q.57 52%
4 1-butyne (athylacetylene) 0.00 0.04] 0.00 0.00 0.00 0.00f 0.00 0.01] 265%
4 2-butyne 0.00 0.02] 0.08 0.00 0.00 0.11] 0.00 0.03! 150%
4 2-methyl-2-propenal 0.08 0.00] 0.08 0.03 0.01 0.13] 0.10 0.06 76%
4 butyraldehyde 0.04 0.05] 0.03 0.00 0.02 0.02] 006 0.03 67%
4 cis-2-butene 0.16 0.26] 0.56 0.14 0.06 0.26] 0.22 0.24 67%
4 crotonaldehyde 0.08 0.04] 008 0.03 0.02 012 0.06 0.06 B4%

4 isghutane 0.04 0021 006 0.05 002 0.09 0.00 0.04 /5%
4 isobutene 1.42 1.80] 1.15 1.28 0.41 217] 1.76 1.43 40%
4 methvl ethvl ketone (MEK) 0.05 0001 004 0.02 0.02 0071 008 0.04 2%
4 n-butane 0.33 0.08] 0.45 0.55 0.70 0.58| 0.88 0.51 51%
4 trans-2-butene 022 0361 051 019 016 0,38 031 0.3 41%
4 Jvinylacetylene 0.12 0.22] 0.05 0.05 0.06 0.00f 0.18 0.1 80%
5 1-pentene 0.07 0.08] 013 0.06 0.05 0.13] 0.16 0.1 43%
5 2.2-dimethylpropane 0.05 0.00] 0.00 0.01 0.01 0.00] 0.00 0.01] 207%
[5) 2-methyl-1-butene 010 022] 018 011 0.01 033] 006 0.14 75%
5 2-methvl-2-butene 0.49 0161 028 029 023 000l 058 028 66%
5 3-methyl-1-butene 0.07 0.08] 0.15 0.07 0.01 0.16] 0.13 0.1 55%
o} cis-2-pentene 0.06 0081 010 0.05 0.04 011 0.08 007 31%
5 cyclopentane 0.36 0.30] 0.37 0.43 0.44 0.47] 031 0.38 17%
5 cvclopentene 0.08 0.07] 015 0.05 0.03 0.09] 013 0.09 489%
5 isopentane 5.73 4.77] 5.95 7.26 7.34 7.84] 4.63 6.22 21%
5 isoprene 0.08 0.02] 0.00 0.15 0.01 000} 011 0.05] 113%
o) isgvaleraldehvde 0.02 0,001 000 0.00 0.01 0001 002 0,021 14900]
5 methyl t-butyl ether (MTBE) 0.21 0.01] o0.07 0.08 0.11 0.07] 0.12]0.0957 67%
5 n-pentane 212 1621 224 2.70 2.70 3.001 206 2.35 20%
5 trans-1.3-pentadiene 0.37 0.00] 0.00 0.01 0.00 0.00] 0.00 0.05] 256%
13! frans-2-pentene 011 0131 016 0.09 0,08 019 014 013 30%
6 l1-hexene 0.05|] 0ASt46.10] 005| o0o06] 008 017] 008 52%




6} 2.2-dimethvibutane 2.01 1421 1.96 2.34 2.25 2.62 1.39 2 23%
6 2.3-dimethyl-1-butene 0.00 0.02] 0.00] 0.00 0.00 0.00] 0.00 0] 265%
3} 2.3-dimethvibutane 1.63 1151 1.38 1.84 1.80 1.84 1.08 1.53 21%
6 2-methyl-1-pentene 0.08 0.00] 0.00] 0.06 0.03 0.00] 0.06 0.03] 102%
6 2-methyl-2-pentene 018 0031 005 011 0.04 0.06 0.09 0.08 64%
6 2-methylpentane 4.29 3.08] 3.49 4.68 454 470 2.97 3.96 19%
6} 3.3-dimethyl-1-butene 0.00 0011 0.03 0.01 0.00 0,04 0.00 0011 112%
6 3-methyl-1-pentene 0.05 0.04] 0.06 0.05 0.04 0.06] 0.07 0.05 24%
6 3-methyvlcvclopentene 012 0021 004 0.07 0.01 0.05 0.05 0.05 73%
3! 3-methvipentane 2.08 1.821 209 2.82 2.75 2.75 174 2.36 20%
6 ]4-methyl-1-pentene 0.05 0.02] 0.00] 0.01 0.00 0.00] 0.08 0.02] 132%
6 4-methvl-trans-2-pentene 0,06 0041 005 0,04 0,05 0,06 0,06 0,05 22%
6 benzene 1.82] 4.03] 2.40 2.94 1.16 1.83] 2.06 2.32 40%
6 cis-2-hexene 0.06 0041 0.06 0.02 0.05 0.05 0.04 0.05 30%
6 cvclohexane 1.77 1.26] 1.33 1.91 1.92 1.46] 1.15 1.54 21%
6 cvclohexene 0.06 0051 005 0.06 0.03 0.09 010 0.06 37%
3] hexaldehvde 001 0001 000 0.00 0.00 0.00 0.00 Ql 26509
6 methylcyclopentane 2.35 1.71] 1.78 2.48 2.48 222 152 2.08 19%
3} n-hexane 1.98 1371 1.50 2.08 2.05 1.79 1.37 174 18%
6 |trans-2-hexene 0.11 0.07] 0.08 0.07 0.08 0.09] 0.08 0.08 15%
3} frans-3-hexene 0.08 0041 005 0.04 0.06 0.06 0.06 0.06 20%
7 1-c-3-dimethylcyclopentane 0.14 0.09] 0.11 0.15 0.16 0.12] 0.09 0.12 22%
Z 1-t-2-dimethylcyclopentane 0.15 0071 0.09 0.06 0.06 010 0.00 0.08 61%
7 1-t-3-dimethylcyclopentane 0.15 0.10] 0.12 0.17 0.17 0.13] 0.10 0.13 23%
Z 2.2 3-trimethylbutane 0.00 0001 0.02 0.03 0.06 0.05 0.05 0.03 81%
7 2 3-dimethvlpentane 124 0731 091 1.42 1.34 1.05 073 1.06 27%
7 2.4-dimethyl-1-pentene 0.00 0.01] 0.00 0.01 0.01 0.00] 0.05 0.01] 167%
Z 2.4-dimethvl-2-pentene 0.10 0061 011 015 012 013 0.08 011 27%
7 2.4-dimethylpentane 0.84] 0.52] 0.59 0.91 0.85 0.73] 0.50 0.71 24%
Z 2-methvl-2-hexene 0.08 0001 001 0.03 0,01 0.00 0.06 0031 114%
7 2-methyl-trans-3-hexene 0.00 0.02] 0.00 0.00 0.00 0.00] 0.00 0] 265%
7 2-methylhexane 1.20 0791 089 1.38 1.36 0.99 1.30 1.13 21%
7 3.3-dimethylpentane 0.00 0.01] 0.00 0.01 0.01 0.00] 0.04 0.01] 143%
Z 3.4-dimethyl-1-pentene 0.05 0.03] 0.02 0.03 0.00 0.00 0.00 0,021 106%
Z 3-ethvl-2-pentene 0.00 0.001 000 0.01 0.00 0.00 0.00 Ql 2650%
7 3-ethylpentane 0.12 0.08] 0.09 0.23 0.24 0.00] 0.18 0.14 65%
Z 3-methvl-cis-2-hexene 0.09 0001 000 0.08 0.00 0.00 0.06 0031 124%
7 3-methyl-trans-3-hexene 0.24 0.00] 0.00 0.04 0.00 0.00] 0.00 0.04] 225%
Z 3-methylhexane 1.35 0871 102 1.56 1.53 111 087 1.19 25%
7 |4-methyl-trans-2-hexene 0.00 0.03] 0.00] 0.01 0.02 0.00] 0.00 0.01] 136%
Z benzaldehyde 018 0.00] 0.29 0.09 0.02 024 0.09 0.13 85%
7 cis-2-heptene 0.05 0.03] 0.04] 0.06 0.02 0.04] 0.04 0.04 35%
7 ethvicyclopentane 0.00 0041 000 0.05 0.10 0.00 0.09 0.04] 108%
Z methvicvclohexane 0.58 0391 047 070 071 0471 042 0.53 25%
7 n-heptane 0.86 0.55|] 0.64 1.03 1.01 0.66] 0.56 0.76 27%
Z foluene 9981 11.341 11.001 10071 10691 10371 9061 1036 7%
7 |trans-2-heptene 0.00 0.03] 0.01 0.04 0.02 0.00] 0.04 0.02 83%
Z frans-3-heptene 0.09 0041 0.02 0.06 0.05 0.03 0.30 008! 119%
8 1.1-methvlethvlcvclopentane 0.06 0.03] 0.02 0.07 0.06 0.04] 0.10 0.05 52%
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8 1.2.4-trimethvicvclopentene 0.06 0041 007 012 0.08 0.08] 005 0.07 40%
8 1-octene 0.00 0.01] 0.01 0.02 0.02 0.02] 0.00 0.01 74%
8 1c.2t.3-frimethvicvclopentan 0.00 0031 004 0.07 0.02 0.03 0.00 0.03 91%
8 2.2 4-trimethylpentane 4.32 2.54] 3.41 5.38 5.00 3.74] 2.72 3.87 28%
8 2.2-dimethylhexane 0.06 0.04] 0.04 0.07 0.09 0.04] 010 0.06 39%
8 2.3.4-trimethylpentane 1.72 1.04] 1.52 2.51 2.57 1.38] 1.20 1.71 36%
8 2.3-dimethylhexane 0.44 029] 043 0.67 074 036] 043 0.48 34%
8 2.4.4-trimethyl-2-pentene 0.00 0.00] 0.00 0.03 0.00 0.00] 0.06 0.01] 182%
8 2.4-dimethylhexane 074 0.46] 066 092 0.84 0.62 051 0.68 25%
8 2.5-dimethvlhexane 067 0401 054 096 096 051 0.48 Q.65 35%
8 2-methylheptane 0.29 0.21] 0.29 0.47 0.47 0.28] 0.24 0.32 32%
8 3. 3-dimethvlhexane 0.00 0011 000 0.02 0.01 0.00] 000 0011 127%
8 3.4-dimethylhexane 0.11 0.07] 0.12 0.18 0.17 0.10] 0.08 0.12 36%
8 3-methylheptane 0.35 025] 040 0.59 0.58 037 032 041 31%
8 4-methylheptane 0.12 0.09] 0.12 0.19 0.19 0.11] 0.10 0.13 32%
8 c-1.2-dimethylcyclohexane 0.00 0.02] 0.02 0.02 0.02 0.00] 0.00 0.01 95%
8 cis-1.3-dimethvicvclohexane 017 0131 018 026 0.28 0161 016 019 29%
8 cis-2-octene 0.00 0.02] 0.02 0.00 0.02 0.04] 0.06 0.02 95%
8 ethvibenzene 1.37 1.941 210 1.37 1.88 1.68 1.65 1.71 16%
8 ethylcyclohexane 0.00 0.03] 0.03 0.03 0.07 0.04] 0.04 0.04 62%
8 m-xvlene 451 6981 354l 479 0.05 b 08 5581 b 28 21%
8 n-octane 0.19 0.15] 0.21 0.33 0.35 0.18| 0.18 0.23 34%
8 o-xylene 1.57 237 247 1.83 2.80 1.99] 2.09 2.16 19%
8 styrene 0.22 0.12] 0.15 0.26 0.10 0.26] 0.25 0.19 36%
8 t-1-methyl-3-ethylcyclopenta 0.05 0.05] 0,05 0.08 0.00 0.06 0.00 0.07 27%
8 tolyaldehvde 0.04 0001 001 0.01 0.00 0001 000 0011 196%
8 trans-1.3-dimethylcyclohexan 0.08 0.04] 0.08 0.16 0.14 0.07] 0.19 0.11 48%
8 frans-1.4-dimethvicvclohexan 0.08 0061 007 013 013 0.07 0.07 0.00 34%
8 trans-2-octene 0.00 0.02] 0.01 0.01 0.01 0.00f 0.00 0.01] 103%
8 frans-4-octene 0.00 0.001 000 0.04 0.02 0001 000 0011 186%
9 1.2 3-trimethylbenzene 0.23 0.35] 0.52 0.27 0.51 0.35| 0.35 0.37 30%
9 1.2 4-trimethylbenzene 1.31 1.96] 243 1.36 2.69 1.73 1.85 1.9 27%
9 1.3.5-trimethylbenzene 0.46 0.71] 0.87 0.50 0.96 0.62|] 0.65 0.68 27%
9 1.3,5-trimethylcyclohexane 0.00 0.04] 0.03 0.08 0.09 0.00] 0.06 0.04 84%
9 1-methvl-3-ethvlbenzene 0.93 1521 183 1.00 1.80 Qb5 138 1.29 36%
9 1-methyl-4-ethylbenzene 0.42 0.63] 0.73 0.43 0.79 0.03|] 0.61 0.52 50%
9 1-methvl-4-ethvicyclohexane 0.00 0021 002 0.02 0.04 0,031 000 0.02 82%
9 1-nonene 0.00 0.01] 0.00 0.01 0.01 0.00] 0.05 0.01] 140%
9 2.2 A-trimethylhexane 0.00 0.02] 0.06 0.04 0.04 0.03] 0.05 0.03 57%
9 2.2.5-trimethylhexane 1.53 1.18] 1.74 2.51 2.65 1.46] 1.29 1.77 33%
9 2.3 5-tfrimethylhexane 0.23 018] 031 0.26 0.49 024] 025 0.28 36%
9 2.3-dimethylheptane 0.00 0.00] 3.48 0.00 0.01 0.05] 0.00 0.5] 260%
9 2.4 A-trimethvlhexane 0.00 0011 004 0.06 0.06 0.00 0.00 0021 123%
9 2.4-dimethviheptane 011 0031 004 012 0.09 005] 013 0.08 50%
9 2.6-dimethylheptane 0.06 0.05] 0.07 0.12 0.13 0.07] 0.08 0.08 39%
9 2-methvloctane 0.00 0,001 000 0.08 0.00 0001 000 0,011 2650
9 3.5-dimethylheptane 0.12 0.11] 0.13 0.20 0.25 0.10f 0.13 0.15 38%
9 3-methvloctane 0.10 0.10] 015 022 0.26 012 0.13 0.15 41%
9 4-methyloctane 0.15 0.15] 0.21 0.23 0.38 0.18] 0.21 0.22 37%
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9 indan 012 0.15] 026 0.10 0.23 006] 017 0.16 44%
9 isopropylbenzene (cumene) 0.04 0.06] 0.08 0.07 0.00 0.06! 0.07 0.07 24%
9 n-nonane 0.08 0.10] 0.09 0.16 0.25 005] 013 012 53%
9 n-propyvlbenzene 024 0.29] 0239 0.28 0.47 030! 033 0.33 23%
9 o-ethyltoluene 0.30 045] 062 034 0.83 049! 064 052 35%
10 11.2.3 4-tetramethylbenzene 0.00 004] 006 0.02 0.04 0.00 0.03 0.03 87%
10 11.2.3 5-tetframethylbenzene 011 0.09] 0.16 0.08 0.15 0.10] 0.08 0.11 32%
10 11.2.4 5-tetramethylbenzene 0.07 0.08] 0.08 0.06 0.13 0.09] 0.00 0.07 53%
10 11.2-diethylbenzene (ortho) 0.00 0.02] 0.07 0.01 0.01 0.00] 0.00 0.021 152%
10 11 .2-dimethyl-3-ethvlbenzene 0.00 0.03] 004 0.04 0.06 0.06] 003 0.04 52%
10 11 2-dimethyl-4-ethylbenzene 0.20 021 027 0.14 031 0041 022 0.2 46%
10 11 3-diethvlbenzene (meia) 0.07 0091 018 0.08 012 0261 011 013 52%
10 11 .3-dimethvl-2-ethvibenzene 0.05 0051 007 0.07 011 0031l 010 0.07 43%)
10 11 .3-dimethyvl-4-ethylbenzene 0.09 0121 020 010 016 0.03 012 012 46%)!
10 11.3-dimethvl-5-ethvibenzene 020 0241 040 017 0.33 0.00] 025 0.23 B6%
10 11.4-diethvlbenzene (para) 010 0101 016 010 019 0261 013 015 41%
10 11.4-dimethvl-2-ethvibenzene 012 0141 024 014 024 0131 016 017 30%
10 _I1l1-methvl-2-isopropvibenzene 0,04 0041 009 0.08 016 0041 006 0.07 59%
10 1l-methvl-2n-propvibenzene 0.06 0061 012 0.08 013 0051 008 0.08 39%
10 _I11-methvl-3-isopropvibenzene 0.00 0,031 005 0.01 0.02 0041 003 0.03 61%
10 11-methvl-3n-propvibenzene 018 0221 042 025 0.43 0.00] 027 025 58%
10 1l-methvl-4-isopropvlbenzene 0.00 0021 003 0.04 0.02 0001 000 0.02 93%
10 ]2.2.4-trimethylheptane 0.00 0.03] 0.09 0.03 0.00 0.00] 0.00 0.02] 156%
10 J}2.2-dimethyloctane 0.00 0.02] 0.00 0.02 0.06 0.00] 0.05 0.02] 112%
10 J}2.3-dimethyloctane 0.00 0.03] 0.04 0.08 0.03 0.06] 0.03 0.04 62%
10 J}2.4-dimethyloctane 0.00 0.03] 0.07 0.05 0.06 0.13] 0.04 0.06 71%
10 }2.5-dimethyloctane 0.00 0.03] 0.03 0.05 0.07 0.02] 0.04 0.04 63%
10 J}2.6-dimethyloctane 0.00 0.02] 0.04 0.05 0.08 0.03] 0.05 0.04 61%
10 12-methylindan 0.07 0031 005 0.04 0.05 0.00 0.04 0.04 B5%
10 12-methylnonane 0.20 0.20] 0.28 0.38 0.25 0221 0.06 0.23 43%
10 13 3-dimethyloctane 0.00 0.02] 0.03 0.05 0.05 0.02] 0.00 0.02 78%
10 14-methylindan 0.00 0.02] 0.05 0.01 0.01 0.05] 0.00 0.02]1 104%
10 15-methylindan 0.06 0.03] 0.07 0.04 0.09 0.03] 006 0.05 39%
10 lisobutylbenzene 0.00 0.02] 002 0.05 0.03 0.06] 006 0.03 64%
10 In-decane 0.09 005] 011 012 0.16 0.00] 015 01 58%
10 Inaphthalene 0.00 0.06] 010 0.03 0.03 002l 001 0.04 95%
11 11-ethyl-2n-propylbenzene 0.00 0021 000 001 0.02 0.00 0.00 0011 133%
11 11-methyl-2-n-butylbenzene 0.00 0.01] 0.03 0.00 0.01 0.00] 0.00 0.011 153%
11 11-methyl-2-tert-butylbenzene 0.00 0.00] 0.10 0.01 0.02 0.00] 010 0.03] 148%
11 In-pentylbenzene 0.00 0.01] 0.05 0.00 0.01 0.00] 0.00 0.011 180%
11 In-undecane 0.00 0.02] 0.05 0.05 0.05 0.00] 0.00 0.03] 102%
12 11.3-dipropylbenzene 0.00 0011 001 0.01 0.01 0.00f 0.00 0.011 102%
12 11-(1.1-dme)-3 5-dmbenzene 0.00 001] 003 0.01 0.01 0.05] 000 0021 107%
12 In-dodecane 0.00 0.00] 000 0.01 0.01 0.00] 000 0l 175%
13 12 .2 5-triethylheptane 0.08 0.08] 008 0.20 021 012 014 013 43%

sum 99.98] 99961 99.97] 100,031 100.061 100041 100001 100.00

Mass (mg/mi) 56621 3042 14871 67201 5774] 1574| 64321 4384 52%

MIR 322 382] 374 3.05 3.07 3561 366 3.45 9%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).

The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).

Start emissions are represented by Bag 1 minus %g_sag Unified Cycle.



Table 24. Exhaust Gasoline Organic Gas Species Test Results.

(Et2.0%, Start Emissions, Weight Percent)

CNUM CHEMNAME VEH1 | VEH3] VEH4 | VEH5] VEH6 | VEH7 | MEAN| COV
1 formaldehyde 0661 1.10 0.481 090 1.24 0.64 0.84 35%
1 methvl alcohal 0451 000 0271 037 000 022 022 389,
2 acetaldehvde 0851 096 0531 0.80 1.16 0.46 0.79 33%
2 acetvylene 9331 333 1791 382 804 918 5083 539%
2 ethane 0791 084 0.741 031 0.88 0.64 0.70 30%
2 ethvl alcahal 261 200 090l 211 000 1.61 1.89 669%
2 ethvlene 10.04] 824 5811 393 10.42 8.43 7.96 34%
3 1 7-prnpadipnp 038 025 000 000 000 037 016 1129
3 1-propyne 0541 000 0131 021 035 0.00 021 103%
3 acetone 024 028 Q22 Q22 021 008 Q22 3504
3 lacrolein (2-propenal) 0.00] 0.00 0,001 0.00] 003 0.00] 0.01] 2450
3 propane 006] 007 007] 000 008 005 006 52%
3 propionaldehyde 0201 019 0.091 018 0.32 0.14 0.19 41%
3 propylene 403 437 2.791 1.99 5.36 3.88 3.74 32%
4 1.2-butadiene 0.00] 0.00 0.011 002 0.02 0.59 011 224%
4 1.3-butadiene 0.731 0.09 0321 018 0.75 1.17 0.54 77%
4 1.3-butadiyne 0.031 0.00 0.011 0.00 0.00 0.00 0.01 173%
4 1-butene 0751 0091 0.341 0.36 0.87 0.71 0.66 38%
4 2-butyne 0041 0.06 0.001 0.00 0.02 0.22 0.05 150%
4 2-methyl-2-propenal 0.09] 007 0.04] 006 0.09 0.04] 007 35%
4 butyraldehyde 0.03] 004 0.001 002 0.03 0.02 0.02 58%
4 cis-2-butene 0221 035 0141 011 0.38 019 0.23 47%
4 crotonaldehyde 0.09] 0.09 0,041 007 011 0.04] 007 41%
4 isobutane 010! 004 0.001 0,00 0.00 0.07 0.03 119%
4 isobutene 1351 025 0711 046 117 1.30 087 53%
4 methyl ethyl ketone (MEK) 0051 004 000§ 004 0.07 0.02 004 66%
4 n-butane 0.09]1 0721 0.33]1 0.38 0.53 0.18 0.29 55%
4 frans-2-butene 0311 037 0191 014 0.41 0.22 0.27 38%
4 vinvlacetvlene 0191 0083 0081 010 013 000 009 Z20%
5 1-pentene 010! 013 0.071 0.08 0.16 017 012 35%
Y 2-methyvl-1-butene 021 007 0021 002 003 019 009 98%
5 2-methyl-2-butene 0171 010 0171 015 0.26 0.00 0.14 61%
5 3-methyl-1-butene 0101 011 Q081 000 000 008 008 33%
I} cis-2-pentene 0061 007 0.041 0,04 0.09 0.06 0.06 32%
[} cvclonentane 0381 048 0431 043 039 044 042 11%
5 cyclopentene 011] 016 0.06] 0.03 012 0.10 010 48%
Y isonentane 2381 462 4851 498 413 407 425 13%
o) isoprene 0021 003 0.021 004 0.06 0.25 0.07 125%
5 isovaleraldehvde 0051 000 001 001 008 001 002 1049,
5 methyl t-butyl ether (MTBE) 0181 005 0.091 010 0.06 0611 018 118%
Y n-nentane. 091 1.22 1.22 1.02 1.08 118 1.10 1.1%
B frans-1,3-pentadiene 0011 000 0008 000 0.00 0.08 001 207%
B tranQ-?-ppntpnp 011 013 008 006 016 010 011 3294
6 1-hexene 0.06] 0.08 0.051 0.00 0.10 0.13 0.07 64%
6 2 2-dimethylbutane 1558] 179 19041 146 156 163 165 11%
6 2.3-dimethvlbutane 1321 1.32 1.700 1.37 1.22 1.33 1.38 12%
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6 2-methvl-1-pentene 0.001 000 0.011 006 0.00 000! 001 203%
6 2-methyl-2-pentene 0.05] 0.05 0.04] 0.01 0.06 0.08] 0.05 47%
6 2-methvipentane 4731 4606 6,041 487 420 4771 488 13%
6 3.3-dimethyl-1-butene 0.01] 0.00 0.011 0.00 0.00 0.00] 0.00 157%
6 3-methyl-1-pentene 0.06] 0.05 0.031 0.02 0.05 0.04] 0.04 33%
6 3-methylcyclopentene 0.04] 0.04 0.03] 0.02] 0.05 0.06] 0.04 36%
6 3-methylpentane 302] 294 392 317 2.64 299] 311 14%
6 4-methyl-1-pentene 0.00] 0.04 0.04] 0.03] o0.08 0.04] 0.04 64%
6 4-methyl-trans-2-pentene 0011 000 0.02] 001 0.03 0.00 0.01 96%
3] benzene 2521 281 3371 156 3.34 2.10 262 27%
6 cis-2-hexene 0.02] 0.00 0.01] 0.01 0.02 0.00] 0.01 88%
6 cvclohexane o711 072 0991 0389 0.65 0801 079 16%
6 cyclohexene 0.05] 0.06 0.03] 0.07 0.06 0.06] 0.05 25%
6 hexaldehyde 0.00] 0.00 0.001 000 0.02 001] 0.00 178%
6 methylcyclopentane 2.48| 2.35 3.20] 280 212 2.58| 259 14%
6 n-hexane 0.78] 074 1.05] 0.88 0.69 0.80] 0.82 15%
6 frans-2-hexene 0,031 003 0,021 002 0.03 0031 003 21%
6 trans-3-hexene 0.02] 0.00 0.011 0.01 0.02 0.00] o0.01 84%
7 1-c-3-dimethvicvclopeniane 0311 029 0471 040 027 034 035 22%
7 1-t-2-dimethylcyclopentane 0.10] 0.30 0.00] 0.00] 0.00 0.13] 0.09 135%
Z 1-t-3-dimethvicyclopentane 0341 0232 Q521 045 029 0371 038 23%
7 2.2.3-trimethylbutane 0.00] 0.02 0.05] 0.03 0.03 0.04] 0.03 56%
7 2.3-dimethylpentane 0.76] 073 1.06] 091 0.63 084] 082 18%
7 2.4-dimethyl-1-pentene 0.02] 0.00 0.011 0.01 0.00 0.00] o0.01 114%
7 2.4-dimethyl-2-pentene 0.09] 010 0.14] 011 010 012 011 16%
Z 2.4-dimethvipentane 0471 045 0691 0551 041 0491 051 19%
7 2-methyl-2-hexene 0.02] 0.00 0.02] 0.00 0.00 0.00] o0.01 159%
Z 2-methvl-trans-3-hexene 0011 000 0.001 000 0.00 0,001 0.00 245%
7 2-methylhexane 1.26] 1.13 2.12] 1.68 1.09 1.30] 1.43 28%
Z 3.3-dimethvipentane 0,011 000 0.021 002 0.03 Q.00l 001 88%
7 3.4-dimethyl-1-pentene 0.03] 0.00 0.00] 0.00 0.00 0.00] 0.00 245%
Z 3-ethvl-2-pentene 0021 000 0.00] 0.00 0.00 0.00 0.00 245%
7 3-ethylpentane 0.32] 0.10 0.70] 0.58 0.38 0.35] 0.41 52%
7 3-methyl-cis-2-hexene 0.00] 0.00 0.011 0.00 0.00 0.00] 0.00 245%
7 3-methvl-trans-3-hexene 0,001 000 0,001 0,00 0.00 016 0.03 245%
7 3-methylhexane 1.36] 1.27 217 1.78] 1.15 147] 1.53 25%
Z 4-methvl-trans-2-hexene 0.001 000 0011 000! 000 0,001 000 245%|
7 benzaldehyde 0.21] 0.27 0.11] 0.15 0.27 0.02] 0.17 59%
7 cis-2-heptene 0.02] 0.00 0.011 001 0.02 0.00] 0.01 79%
7 ethylcyclopentane 0.00] 0.00 0.24] 0.21] 0.13 0.00] 0.10 115%
7 methylcyclohexane 1.00] 0098 1.64) 1.42 0.87 1.16 1.18 25%
7 n-heptane 1.00f 0.95 1.67] 1.38 0.85 1.15) 1.17 27%
Z foluene 7571 832 8511 832 811 7.30 8.02 8%
Z frans-2-heptene 0.001 000 0011 001 0.02 0.00] 001 111%
7 trans-3-heptene 0.02] 0.00 0.01]1 0.01 0.00 0.00] 0.01 113%
8 1.1-methvlethvicvclopentane 0,081 006 0161 0.09 0.05 010 0.09 42%
8 1.2 4-trimethylcyclopentene 0.19] 0.19 0.25] 0.21] 0.13 0.22] 0.20 20%
8 1-octene 0.06] 000 0111 000 0.00 008] 004 118%
8 1c.2t.3-trimethvilcyclopentan 0.08] 0.09 0.15) 0.12 0.08 0.10] 0.10 28%

A3-51



8 2.2.4-trimethvipentane 1871 185 3151 250 1.69 212 2.20 25%
8 2.2-dimethylhexane 0.08] 0.08 0.22] 0.18 0.13 0.09] 0.13 43%
8 2.3.4-trimethvlpentane Q701 073 1431 1,19 0.68 090 094 33%
8 2.3-dimethylhexane 0.29] 0.32 0.69] 0.57 0.35 0.37] 0.43 37%
8 2.4-dimethylhexane 0.49] 050 0.801 065 0.43 057] 057 23%
8 2.5-dimethylhexane 0.46] 0.46 0.65] 0.55 0.32 0.53] 0.50 22%
8 2-methylheptane 0.49] 052 0951 080 0.45 0.61 0.64 31%
8 3.3-dimethylhexane 0.00] 0.00 0.09] o0.07 0.05 0.00] 0.03 116%
8 3.4-dimethylhexane 0.10] 011 0191 0.16 0.10 0.13] 0.13 28%
8 3-methviheptane 0681 065 1.351 1.00 0.56 0831 084 34%
8 4-methylheptane 0.21] 0.22 0.41] 0.35 0.21 0.25] 0.28 31%
8 c-1.2-dimethvicvclohexane 0051 000 0101 000 0.00 0.00 0.02 167%
8 cis-1.3-dimethylcyclohexane 0.23] 0.10 0.45] 0.39] 0.24 0.29] 0.28 44%
8 cis-2-octene 0031 0.00 0011 000 0.00 0.00 0.01 193%
8 ethylbenzene 1.66] 2.12 1.61] 2.04 1.83 237] 1.94 15%
8 ethylcyclohexane 0.08] 0.00 0141 013 0.08 0.10] 0.09 56%
8 m-xvlene 0041 743 5921 808 6.83 588l D569 51%
8 n-octane 0.34] 0.40 0.70] 0.61 0.33 0.43] 0.47 32%
8 o-xvlene 2021 265 2111 287 2.41 2021 2235 15%
8 styrene 0.23] 0.19 0.21] 0.04] 0.36 0.43] 0.24 56%
8 {-1-methvl-3-ethvicvclopenta 0,001 008 04171 0714l 0410 0141 012 27%
8 tolualdehyde 0.00] 0.00 0.02] 0.02 0.02 0.00] 0.01 113%
8 frans-1,3-dimethylcyclohexan 0.13] 015 0.30] 023 0.14 0.16 0.18 36%
8 trans-1.4-dimethylcyclohexan 0.09] 0.26 0.18] 0.15] 0.10 0.12] 0.15 42%
8 frans-2-octene 0031 004 0.001 004 002 0.04 0.03 H5%
9 1.2.3-trimethvibenzene 0391 064 0331 062 0.56 0401 049 27%
9 1.2 4-trimethylbenzene 193] 2.94 1.60] 3.11 2.64 2.09] 2.38 25%
9 1.3.5-trimethvibenzene 0691 104 0591 111 0.96 0731 085 25%
9 1.3.5-trimethylcyclohexane 0.07] 0.10 0.15) 0.13] 0.09 0.00] 0.09 58%
9 1-methvl-3-ethvibenzene 1401 201 1161 199 172 1391 161 22%
9 1-methyl-4-ethylbenzene 0.62] 0.89 0.51] 0.99 0.78 0.62] 0.74 25%
9 1-methyl-4-ethylcyclohexane 0.03] 0.03 0.06] 0.06 0.04 0.04] 0.04 33%
9 1-nonene 0.00] 0.06 0.06] 0.00 0.00 0.08] 0.03 112%
9 2.2 A-trimethylbexane 0.02] 0.03 0.021 002 0.02 0.00] 002 52%
9 2.2.5-trimethvihexane 0261 032 0471 0238 029 031 034 22%
9 2.3.5-trimethylhexane 0.05] 0.07 0.12) 0.09] o0.07 0.07] 0.08 29%
9 2.3-dimethviheptane 6341 000 0021 002 0.00 0,001 1.06 243%
9 2.4.4-trimethylhexane 0.01] 0.04 0.07] 0.05 0.04 0.05] 0.04 44%
9 2.4-dimethylheptane 0.06] 0.07 0121 010 0.07 0.10] 0.08 29%
9 2.6-dimethylheptane 0.09] 0.09 0.23] 0.18] 0.11 0.14] 0.14 39%
9 2-methyloctane 0.00] 000 0371 000 0.16 0.00] 009 173%
9 3.5-dimethylheptane 0.13] 0.17 0.37] 0.31 0.18 0.18] 0.22 42%
9 3-methyloctane 021] 027 0.44) 043 024 028] 031 32%
9 4-methvloctane 0281 035 0241 034l 018 0361 029 25%
9 indan 0.18] 0.27 0.13] 0.26 0.23 0.15] 0.20 29%
9 isopropvibenzene (cumene) 014! 0417 0121 011 013 0.02 012 44%
9 n-nonane 0.13] 0.15 0.26] 0.27 0.15 0.16] 0.19 34%
9 In-propylbenzene 0.38] 049 0391 061l 046 0.39] 0.46 19%
9 o-ethvltoluene 0.42] 0.67 0.61)] 0.48 0.57 0.13] 0.48 40%
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10 11.2. 3 4-teframethvibenzene 0,061 006 0,031 008 0.08 0041 006 33%
10 J1.2 3.5-tetramethylbenzene 0.09] 0.24 0.09] 0.22] 0.21 0.13] 0.16 42%
10 11.2 .4 b-teframethvlbenzene 0011 019 0071 017 016 0001 011 61%
10 }1.2-diethylbenzene (ortho) 0.02] 0.04 0.03] 0.00] 0.03 0.02] 0.02 59%
10 11.2-dimethyl-3-ethylbenzene 0.06] 0.03 0.051 0.09 0.08 0.07 0.06 34%
10 }1.2-dimethyl-4-ethylbenzene 0.19] 0.35 0.16] 0.37] 0.34 0.20] 0.27 35%
10 11 3-diethylbenzene (meta) 0.09] 015 014} 011 0.13 0041 011 37%
10 }1.3-dimethyl-2-ethylbenzene 0.04] 0.03 0.06] 0.06] 0.07 0.08] 0.06 37%
10 11.3-dimethyl-4-ethylbenzene 013] 023 0101 020 0.04 014 014 49%
10 11 .3-dimethvl-5-ethvlbenzene 0291 0b4 0211 043 041 031 037 32%
10 }1.4-diethylbenzene (para) 0.13] 0.26 0.20] 0.13] 0.18 0.06] 0.16 43%
10 11.4-dimethvl-2-ethvlbenzene 0151 027 0121 024 020 0.16 019 30%
10 }1-methyl-2-isopropylbenzene 0.04] 0.08 0.06] 0.10] 0.04 0.11] 0.07 42%
10 11-methyl-2n-propylbenzene 0071 015 0081 013 011 0.09 011 29%
10 J1-methyl-3-isopropylbenzene 0.05] 0.06 0.06] 0.07] 0.05 0.06] 0.06 15%
10 11-methyl-3n-propylbenzene 0291 046 024] 044 0.39 0.26 0.35 28%
10 _I1l1-methvl-4-isopropvlbenzene 0,031 005 0,041 006 004 0.03 0,04 28%
10 }2.2.4-trimethylheptane 0.04] 0.00 0.07] 0.06] 0.04 0.04] 0.04 56%
10 12 2-dimethvloctane 0041 003 0141 013 0.08 0.06 0.08 62%
10 }2.3-dimethyloctane 0.02] 0.05 0.00] 0.00] 0.00 0.02] 0.01 129%
10 12 4-dimethyloctane 0181 0.00 0101 013 0.05 0.00 0.08 93%
10 }2.5-dimethyloctane 0.04] 0.04 0.11)] 0.10] 0.06 0.05] 0.07 47%
10 12 6-dimethyloctane 0.05] 0.05 0121 014 0.04 0.07 0.08 55%
10 }2-methylindan 0.01] 0.13 0.04] 0.09] 0.09 0.06] 0.07 60%
10 12-methvinonane 0131 026 0381 0580 025 026 0.30 439%
10 13 3-dimethvloctane Q.051 006 0101 009 0.06 0.06 0,07 29%
10 }J4-methylindan 0.05] 0.04 0.02] 0.04] 0.04 0.00] 0.03 63%
10 15-methvlindan 0021 011 0,031 008 007 0.06 0,06 5h%
10 Jisobutylbenzene 0.02] 0.03 0.04] 0.05] 0.00 0.06] 0.03 63%
10 In-decane 0031 011 0111 013 011 0.06 0.09 43%
10 |Inaphthalene 0.01] 0.11 0.03] 0.03] 0.02 0.05|] 0.04 86%
10 Isec-butylbenzene 0.001 0.00 0.00] 0.00 0.00 0.04 0.01 245%
11 11-ethvl-2n-propvibenzene 0031 000 0021 004 0.03 0.00 002 89%
11 J1-methyl-2-n-butylbenzene 0.03] 0.02 0.01] 0.01}] 0.05 0.00] 0.02 90%
11 _1l1-methvl-2-terf-butvibenzene 0111 004 0,001 000 0.00 0.00 0.03 176%
11 In-pentylbenzene 0.02] 0.06 0.01] 0.00] 0.00 0.00] 0.02 146%
11 In-undecane 0011 0.09 0021 002 0.02 0.00 0.03 121%
12 ]1.3-dipropylbenzene 0.02] 0.04 0.01] 0.04] 0.03 0.00] 0.02 68%
12 11-(1.1-dme)-3.5-dmbenzene 0041 002 0.00] 0.00 0.00 0.06 0.02 122%
12 In-dodecane 0.01] 0.00 0.00] 0.02] 0.02 0.00] 0.01 112%
13 12 .2 5-triethylheptane 0.05] 008 020§ 019 012 0.10 0.13 48%

sum 100131 99,911 100231 99.361100.041 100,011 99.94|

Mass (ma/mi) 788 19 461] 498 22| 1415]533.83 98%

MIR 3.57] 3.86 3.97] 3.45] 3.72 3.72] 3.72 5%

Note: COV (Coefficient of Variation) = (Standard Deviation)/(Mean)x100 (in percent).

The COVs were calculated before the mean and standard deviation were rounded.
MIR means Maximum Incremental Reactivity (g ozone/g NMOG).
Start emissions are represented by Bag 1 minus Bag 3 of Unified Cycle.
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